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GUN - PERFORATED 
IN RECORD TIME 


16 SERVICE LOCATIONS 


HOUSTON, TEXAS 
WICHITA FALLS, TEXAS 
VICTORIA, TEXAS 


SHREVEPORT, LA. 
HOUMA, LA. 
LAKE CHARLES, LA. 


LOS ANGELES, CALIF. 
BAKERSFIELD, CALIF. 


CORPUS CHRISTI, TEXAS 
GEORGE WEST, TEXAS 
TYLER, TEXAS 


OKLAHOMA CITY, OKLA. 


SEMINOLE, OKLA. 
CASPER, WYOMING 


AVENAL, CALIF. 
VENTURA, CALIF. 
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Another world’s record was established when McCullough 
gun perforating crews, using double 30-shot guns, perforated 
a San Joaquin Valley well with 3660 shots in a total elapsed 
time of 661/, hours. This included the time spent in rigging 
up to do the job and in removing the equipment when it was 
finished. 

The dependability of McCullough men combined with Mc- 
Cullough methods produced this time-saving operation. 


For Accurate Location and Deep Penetration, Use the 


Ward Shortang- cra SPACIWE 


Mr Cullough— 


GUN PERFORATOR 


McCULLOUGH TOOL COMPANY ... 5820 South Alameda Street, Los Angeles, Californi 
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= THE PRODUCTION of rubber from petroleum, one 
the important steps involves the storing and handling 
suilp STORAGE butadiene. This essential raw material, in its highly purifi 
state, must be stored and handled under pressure to preve 
Oo F excessive loss by evaporation. Hortonspheres are the logi 
choice for this type of storage because they are designed 
withstand pressures built up in the vapor space at normal te 
peratures without venting. These vapor-tight, spherical pre 
sure vessels not only stop evaporation, but also protect tl 


inherent quality of the product stored. 





{ Hortonspheres are widely used for handling volatile liqui 


and gases. They are built in capacities of 1,000 to 20.000 bbl 


i ee shotn ih oat for pressures from 20 to 100 Ibs. per sq. in. 
is uped for t storage of buta- 
diane. It ig locateg at the 
“Plains-Plam” which is owned 
by the ws bs Plant Corpora- 
tion and lea to the Phillips 
Petroleum Co. ulicoperate it for 
the Rubber Reserce Company. 


POWER, PUMPS 
and PACKING... 





...WITH ALDRICH “KOSMOS”* 
PORCELAIN PLUNGERS! 


*Manufactured exclusively 
by the Aldrich Pump Co. under 
U. S. Pat. #1,751,350, 
#1,195,546 and #1,133,778 
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Proved by twenty-five years of service on pumps of our own and other 
manufacture, Aldrich “Kosmos” Porcelain Pump Plungers withstand the 
action of acidulous waters and other corrosive or abrasive liquids up to 
temperatures of 150°F. Savings in packing and power requirements have 
been so great that —_ have also been widely adopted for fresh water Aldrich-Groff Controllable Capacity 
pumping. With the advent of high pumping pressures in water flood “Powr-Savr” Pump 
me applications, ‘““Kosmos” plungers have been developed and improved to 
- meet the demands of this special oil field service. 
Ala 
» Porcelain is not on the critical materials list. By using porcelain plungers, 
wri fit not only is there a saving in steel, but also in stuffing box packing. Because 
reve of the low friction coefficient, only finger-tight adjustment is necessary 
wi with resultant savings in power due to increased pump efficiency. 
cy 
“6! “Kosmos” Porcelain Plungers are applicable to Aldrich or any other 
ied make of reciprocating pump. For further information write for Aldrich 
1 te Data Sheet 57-2. In requesting estimates, please furnish sketches... 
diameter and finished length of plungers ... working pressure. .. char- 
| pre acteristics of liquid to be pumped...complete dimensions of cross- 
et t head connection, etc. 


— Aldrich Inverted Vertical 
iqqul a Triplex Pump 
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Men and machines now at War pre- 
cision tasks in American Meter Com- 
pany plants, some day will turn again 
to the full production of much needed 
precision instruments . . . post-war 
American meters . . . to serve your 
peacetime needs and help meet your 


post-war problems. 


You have lent all available re- 
sources to your Government... they 
will be revitalized, with new im- 
proved equipment and enlarged ex- 
perience to do a real peacetime job 
for you. Worth waiting—striving— 
planning for! 

= 
Keep your new personnel fully informed, 


with American Meter Company literature as 


a basis for quick post-war adjustment. 
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‘The Course of Oul 











INTERNATIONAL OIL TRENDS 


International trends in petroleum are engaging the 
attention of the oil industry as never before, and well 
they might, for petroleum’s role in war and its value 
as a world commodity in time of peace have focused 
attention on the world’s oil resources and how their de- 
velopment will be affected in the postwar period. 

Interest in foreign oil is also increasing because of 
the rapid decline of available domestic oil reserves. 
Assuming that the present trend continues, it is esti- 
mated that the United States will be short of filling all 
military and civilian needs by 154,000 barrels, 266,000 
barrels, 323,000 barrels, and 512,000 barrels daily for 
the first, second, third, and fourth quarters, respective- 
ly, of 1944. The deficiency will have to be made up 
from oil supplies outside the United States. 

Evidence justifying the increasing attention of the 
oil industry in foreign oil is also contained in a report 
of the PIWC’s Committee on Petroleum Economics 
wherein it is stated that an effective basis of cooperation 
between the Armed Forces and the PAW in working 
out a satisfactory world oil program has been reached. 
Although the details are not available for publication, 
the pertinent factors in the world supply situation are 
being given increasing consideration. This is reflected 
in the fact that a larger proportion of petroleum war 
demands are being taken from other than U. S. sources 
during recent weeks. 

What part the Petroleum Reserves Corporation will 
play in the world oil picture has not been divulged. Its 
charter and powers are broad, hence any commitments 
it may make are likely to affect directly the operations 
of U. S. oil companies in foreign fields, and indirectly 
oil operations in this country. 

PAW’s Directive 70 of October 12, sets up a world- 
wide oil pool that fits into PRC’s plan, whatever that 
may be. Under this new directive the Foreign Opera- 
tions Committee of the PAW is given greater re- 
sponsibilities in coordinating the foreign operations of 
American oil companies during the war emergency. 
This committee is empowered to utilize, wit:.out re- 
gard to ownership or control, available tanker and cargo 
vessels, barges, terminal storage, refining, blending, dis- 
pensing, and other facilities to transport and handle 
petroleum from the supply points nearest to the areas 
or countries to be supplied, so as to avoid multiple port 
loading and unloading, cross hauling, unnecessary bal- 
last voyages, and so as to achieve maximum efficient 
wartime utilization of all other facilities to reduce to a 
minimum idle time in port and splitting of cargoes be- 
tween two or more ports of discharge. 

Subject to the approval of the PAW the Committee 
will also determine requirements of each foreign coun- 
try or area to be supplied, and within limits of foreign 
supply, shall prepare and submit to PAW, detailed 
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supply and import allocation schedules for each area or 
country. When such action is required, upon request 
by PAW, the Committee shall also prepare detailed sup- 
ply and import allocation schedules for import of pe- 
troleum into the United States, and shall submit such 
schedules to PAW for approval. The Committee shall 
also cooperate with and coordinate its activities with 
the British Overseas Supply Committee and Ministry 
of War Transport, and with such other appropriate 
committees or agencies as may be established or ap- 
proved by the Government of the United States or by 
any of its allies or by friendly nations. 

International trends in petroleum are therefore of 
prime importance and merit the attention being ac- 
corded them within the industry. It would seem that the 
oil industry of the United States must extend its in- 
terest in oil to include all foreign producing or pros- 
pective oil fields. Likewise, oil producers will find it 
necessary to extend their viewpoint of oil development 
to areas beyond the confines of this country. 


SALT WATER REINJECTION 


Reinjection of salt water in the East Texas field has 
demonstrated its effectiveness in retarding the decline 
of reservoir pressure. During the first eight months of 
this year, a total of 40,685,000 barrels of salt water was 
returned to the sand. During that same period a total 
of 83,736,000 barrels of oil was produced. The result is 
that average drop in reservoir pressure during 1943 is 
now less than five hundredths of a pound per million 
barrels of oil produced. This is only one-ninth of the 
average pressure drop per million barrels since the dis- 
covery of the field. In other words, the return of salt 
water to the reservoir has resulted in increasing the 
quantity of oil produced per pound of reservoir pres- 
sure drop from about two and one-quarter million bar- 
rels to twenty and one-half million barrels. This will 
lead ultimately to substantial savings in pumping costs 
during the remaining life of the field. 


GAS WASTE OVERLOOKED? 


A political controversy has arisen in regard to trans-| 
porting gas out of Texas to industrial areas in other 
states, In this connection, E. O. Thompson of the Texas 
Railroad Commission made a very pointed statement 
last month to the Interstate Oil Compact Commission, 
suggesting that natural gas produced with oil that is not 
reinjected for pressure maintenance should be required 
to be utilized through the nearest gas transmission line. 
This gas, in his opinion, should come first in filling the 
demand for gas and the rest supplied by higher pres- 
sure gas fields. 

It would be interesting—and probably surprising— 
to learn what is the total volume of natural gas being 
dissipated daily from producing oil wells in the state. 
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MISSION VALVES save materials 


4, 








important in total war . . . money-saving any time 


. MISSION principle of ‘Change the bush- 


ing and save the seat’ saves vital war metal. 


You save an 18-pound seat by changing a one- 
pound wear-taking bushing. Or in terms of money, 
you save a seat costing $15 (Series 3. Other sizes 


in proportion) by merely replacing the worn bush- 
ing with a new one,costing $1.75. 


In many instances the life of Mission Valves, has 
been extended 200% to 500% longer by the 


operator giving attention to replacing the wear- 
taking bushing at the proper times, thus saving 
critical war material. 


Mission Compound-308 Valve Inserts save vital 
war rubber. 


They last three to five times longer than regular 
inserts in ordinary mud, and up to ten times 
longer than regular oil-resisting inserts in hot mud, 
treated mud, or oil and gas. 


if @ competitive test in your pumps does not prove 


you are now using, the entire purchase price of 


that Mission Slush Pump Valves (with Compound- 
UARANT Et 308 inserts) are more economical than the valves 





these valves will be promptly refunded. 








CHANGE THE BUSHING 
AND SAVE THE SEAT 


ISSION 


MANUFACTURING CO. 


HUMBLE ROAD, HOUSTON, TEXAS 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 




















Highlights 


Single Wage Bracket for Drillers 


The National War Labor Board has acted favorably on the 
application of the American Association of Oilwell Drilling 
Contractors to establish a horizontal minimum wage for the 
entire Mid-Continent area, the Rocky Mountain states, and 
certain other oil producing states lying east of the Mississippi 
River. 

In establishing horizontal minimum and maximum wage 
rates for the entire area, the Board has made it possible for any 
rotary drilling contractor to pay up to the specified minimums 
for any job classification, provided application is made on 
orm 10 and properly filed with the War Labor Board’s re- 
gional office. Any drilling contractor who is now paying less 
than the minimum established for the entire area may obtain 
permission on Form 10 to pay any intermediate rate he desires 
between his present rate and the established minimum, it is 
stated from the executive offices of the association at Dallas, 
Texas. This means that if a drilling contractor is now paying 
a driller $1.44 per hour, he may ask permission to pay $1.50 
per hour instead of the $1.58 per hour he would be allowed. 
Minimum rates are the highest that can be paid, and the max- 
imum rates have no special significance at this time, it is 
pointed out. Higher wages are not to be paid before approval, 
however. 


ms 
Efficient Use of Drilling Manpower 


Specific suggestions for maximum efficient use of available 
manpower in oil well drilling operations were outlined recently 
by Harold L. Ickes, Petroleum Administrator for War. 


Taking cognizance of a growing manpower shortage that 
has delayed drilling of individual wells as long as 90 days, Ickes 
said that the results of a partially completed nationwide survey 
indicate that unless former oil workers can be induced to re- 
turn to the industry, the wildcat and oil field development 
programs will fall far behind schedule. 

“In the meantime,” Ickes emphasized, “‘it is urgently neces- 
sary that the industry utilize to the fullest extent every man 
presently available to it. With this in mind, we believe it is 
consistent to urge that producers and operators who employ 
the services of drilling contractors give serious consideration 
to the following five points: 


“1. That the drilling of wells by producing companies be 
scheduled in advance to produce a continuity of operations for 
the contractors’ crews and equipment, insofar as is practicable; 

“2. That the contractor be given notice at least 30 days 
prior to the time of permanently releasing his men and equip- 
ment so he may seek work elsewhere for this equipment and 
these crews; 


“3. That companies contemplating the use of contractors’ 
services give the contractor as much as 30 days’ notice, when- 
ever practicable, before requiring him to move onto a new 
location; 


“4, Where an unavoidable delay may be occasioned and the 
time for such delay can be computed, that the contractor be 
notified of the length of such delay so that his men will be 
laid off for only a definite period of time, instead of indefi- 
nitely, and 


“5. In proved territory when use of more than one rig is 
contemplated by a producer, permit the contractor to have at 
least two rigs in operation so that a savings may be effected in 
supervision, trucking equipment, and equipment used in set- 
ting various sizes of casing.” 
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IN OILDOM 


Agree on Terms of Mexican Oil Settlement 


The State Department at Washington has made public terms 
agreed upon for final settlement by Mexico for oil properties 
expropriated from American nationals in 1938. The Mexican 
gevernment is to pay $20,137,700.84, which is in addition to 
$9,000,000 cash paid in 1941. 

Payments began September 30 with a remittance of $3,796,- 
391.04, and the remainder is to be paid in four annual install- 
ments. 

The State Department announced the agreement had been 
reached through an exchange of notes by Adolf Berle, Jr., act- 
ing secretary of state, and Rafel de la Colina, Mexican charge 
d’ affaires. 

The total of $29,137,700.84 represents $23,995,991 plus 
$5,141,709.84 interest at 3 percent on all unpaid balances from 
March 18, 1938, to September 30, 1947, the date set for the 
final payment. 

The first payment of $9,000,000 was made November 19, 
1941, when the two governments agreed to appoint experts to 
determine just compensation for the oil properties. The experts, 
Morris L. Cooke for the United States, and Manuel J. Zevada 
foi Mexico, determined the evaluation in a report on April 
17, 1942. ~ 


Hearing on Unit Operation 


‘ Secretary of the Interior Harold L. Ickes has announced a 
three-day public hearing in Denver, Colorado, beginning No- 
vember 17, on suggested regulations governing the develop- 
ment and operation as a unit of oil and gas deposits on public 
lands. The hearing will be open to oil and gas lessees, operators, 
members of the petroleum industry generally, and others who 
may be interested in or affected by the regulations. 


os 
Committee to Study Unit Plan 


A special committee of operating oil men has been appointed 
by Warner Clark, chairman of the Conservation Committee 
of California Oil Producers, to study the recently proposed 
“Regulations for Oil and Gas Unit Plan,” which is being spon- 
sored by the U. S. Geological Survey. 

The committee’s work will be to analyze the proposed regu- 
lations and consider them in light of operations in California. 
The committee will formulate and present modifications of the 
plan in order to solve local oil field problems. 

In several California oil fields of the San Joaquin Valley 
District, producing companies are considering utilization plans 
of operation. Therefore, this subject is of immediate interest. 
The committee is composed of seven members. A national hear- 
ing will be held in Denver beginning November 17. 

The members of the committee are: Robert M. Allan, Jr., 
chairman, The Superior Oil Company; L. A. Cranson, Hono- 
lulu Oil Corporation; Olen Lane, Continental Oil Company; 
Ross McCollum, National Oil Company; B. E. Parsons, Gen- 
eral Petroleum Corporation; R. C. Patterson, Belridge Oil 
Company, and C. P. Watson, Seaboard Oil Company of Dela- 
ware. in. 


Plan Exploration in Mexico 


Plans for oil exploration were discussed early this month at 
a meeting in Mexico City of 23 Mexican geologists, Efrain 
Buenrostro, general manager of Petroleos Mexicanos, an- 
nounced. Several geologists from the United States also were 
present in an advisory capacity. 

Importation of seismograph and drilling equipment from 
the United States will be sought, Buenrostro said. 
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_PENBERTHY 
“DROP FORGED STEEL 
LIQUID LEVEL GAGES 


PENBERTHY set : 
DROP FORGED STEEL. 
LIQUID LEVEL GAGES 














Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged . . . similar to Reflex 


Liquid shows black—empty 
space shows white. Preferred — 
wherever liquid level must be 
easily and positively visita. © ag 
.-.and when liquids are under © _ 
high pressure or at high tem- 






eee 






@aak« 


OS LOY 


% 
~ 


ALL PENBERTHY GAGES 
- CONFORM WITH A. P.1.—A. S. M. E. REQUIREMENTS 





PENBERTHY PENBERTHY 


Koflee DROP FORGED STEEL 


WATER GAGE SET LIQUID LEVEL GAGES 


Water shows black—steam shows Made of Chromivm-molybdeni 
alloy temperature-resisting steel, 
extra heavy throughout. Stainless 
‘steel trimmed. Tubular glass type 
_geges also available in various 
necessary to work between gage = other metals suitable for practically 
and boiler. all conditions. 


renepaaie INJECTOR co. 


DETROIT, er 





white. U-bolt construction is 
strongest and simplest to service: 
Glass replaced by simply remov- 
ing nuts on face of gage . .. un-, 





























MAJOR Pipe Line ACTIVITIES 


i pe Magnolia Pipe Line Company has let contracts for 
construction of its 337-mile, 12-in. crude oil line from 
Midland to Corsicana, Texas, to the Oklahoma Contracting 
Company and Jones and Brooks, both of Dallas, Texas. The 
first three sections of the line from Midland eastward to the 
Bosque River, which is the greater part of the line or 256 miles 
in length, went to the Oklahoma Contracting Company. 
Work is scheduled to begin on these sections about October 25. 

Jones and Brooks have a contract for the rest of the line, 
the 81 miles from the Bosque River to Corsicana. Work will 
begin as soon after November 1 as delivery of pipe can be made. 

The new pipe line will provide a much needed additional 
outlet for the oil of the rich West Texas-New Mexico Permian 
Basin, an area in which United States crude oil production can 
be substantially increased, it is thought by the Petroleum Ad- 
ministration for War. 

The pipe line will carry 42,000 bbl. of crude oil daily from 
the Seminole and adjacent fields to connecting pipe lines that 
serve refineries on the Texas Gulf Coast. The first part of the 
line is to be built with second hand pipe. The $6,000,000 
project was alloted 29,900 tons of steel. 


ed 


The Tennessee Gas and Transmission Company, Chatta- 
nooga, Tennessee, was issued a certificate by the Federal Power 
Commission for the construction, operation, and maintenance 
of a new natural gas pipe line from Driscoll, Texas, near 
Corpus Christi, to the Cornwall compressor station of the 
Hope Natural Gas Company near Charleston, West Virginia, 
to augment failing natural gas supplies in the Appalachian 
area, 

Ten days later the FPC postponed indefinitely a hearing on 
the application of the Hope Natural Gas Company for au- 
thority to construct a similar line from the Hugoton gas field 
of Oklahoma and Kansas. 

Strong opposition to both pipe lines was revealed in the 
hearings. Coal interests and labor from the East protested the 
project. State officials, newspapers and some oil men from the 
West opposed the gas line. 

The 1200 mile line requires about 215,000 tons of steel. 
Opposition to the line said that the essential materials could 
be better used in other work and that the East had plenty of 
coal. The supply of gas at the rate of 200,000,000 to 300,000,- 
000 cu. ft. of gas a day might be short lived, objectors stated. 

On the day the FPC granted permission, The Chicago Cor- 
poration took over control of the Tennessee Gas and Trans- 
mission Company. The Chicago firm acquired all the com- 
pany’s preferred stock and 90 percent of its common stock 
for $500,000. 


> 
In a new shakeup of its barge program, the Office of Defense 


Transportation has ordered 55 craft originally scheduled as oil 
carriers diverted to dry cargo use on the Mississippi River sys- 


tem. Joseph B. Eastman, ODT director, said the continued - 


improvement in the petroleum transportation system made the 
transfer possible. 

At the same time cancellation for 13 steel tank barges was 
announced. The revised steel barge program will include 100 
tanker barges and the 55 converted to dry cargo. The reduc- 
tion in the program will save 2400 tons of steel. 

A revision of the wooden barge program calls for 159 
wooden tanker barges with 110 others now under construc- 
tion to be maintained as a floating reserve for quick conversion 
to oil or dry cargo as needed. 

The motive power construction program, which calls for 
100 tugs and 21 river tow boats, will be completed as planned. 
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Proposed by Representative L. Mendal Rivers (Democrat) 
of South Carolina is the Victory Oil Line to gather oil in the 
Houston-Beaumont area of Texas and move it to the great 
naval bases at Charleston, South Carolina, and Norfolk, Vir- 
ginia. A member of the House naval affairs committee, Rivers 
said that the proposed line could supply oil to 107 naval and 
military installations between Houston and Norfolk. 

_& 

Petroleum Administration for War has endorsed the pro- 
posal of Stanolind Pipe Line Company to construct a 225-mile, 
10-in. line from Elk Basin to Casper, Wyoming. The War 
Production Board received the application for the line and 
had PAW pass on it. The line would move oil from many 
areas to tie into Stanolind’s artery from Salt Creek to Freeman, 
Missiouri, and from there to the Great Lakes territory. 


a 
The West Texas Utilities Company is laying a 21-mile, 6-in. 
welded steel pipe line from the White and Baker field in Pecos 
County to the plant near Girvin. It will purchase gas from 
the Cardinal Oil Company of San Angelo, Texas. Intercon- 
nected lines will transmit power to South Texas, Oklahoma, 
and Arkansas from the Girvin plant. 


* 

Stanolind Pipe Line Company has awarded contracts for 
construction of its crude oil pipe line from the Slaughter pool 
of West Texas to Drumright, Oklahoma. For the first section, 
starting at Slaughter, the contractor is I. C. Little, Dallas, 
Texas; for section two, Sharman and Allen, Houston, Texas; 
for sections three and four, Midwestern Engineering and Con- 
struction Company, Tulsa, Oklahoma; for section four, O. C. 
Whitaker Company, Fort Worth, Texas. 

Each section of the 385-mile, 16-in. line is approximately 
75 miles long. Delivery of pipe for the main line has been de- 
layed and it will probably be the last of November before con- 
struction crews begin work. The line is scheduled for comple- 
tion about April 1. 

The line will have an initial capacity of 65,000 bbl. with 
two pump stations, which can be increased to 116,000 bbl. 
daily with the addition of a third pump station. It is estimated 
that it will take 400,000 bbl. of crude oil to fill the line. 

Eight 80,000 bbl. steel storage tanks will be erected at Sun- 
down, in West, Texas, terminal of the Stanolind pipe line. 


ed 

Application to tap the Hugoton natural gas field with a 
300-mile southern Kansas pipe line right after the close of the 
war is on file with the Kansas Corporation Commission. It was 
submitted by the Grand Trunk Pipe Line, Inc., of Independ- 
ence, Kansas. Paul R. Johnson, president of the firm, is also 
president of the Union Gas System, Inc. 

The line would extend from the Hugoton field 300 miles 
east to near Chanute, Kansas, with a compressor station in 
Grant County. It is proposed to serve all other intersecting 
gas carriers and municipal distribution systems that want fuel. 


* 

Cities Service Transportation and Chemical Company has 
been authorized by the Federal Power Commission to construct 
a 26-in. gas pipe line 231 miles in length from the Hugoton 
gas field in Texas County, Oklahoma, to the Blackwell com- 
pressor station of the Cities Service Gas Company in Kay 
County. Cities Service Gas Company was given permission to 
construct certain additions to its existing facilities to handle 
the additional gas to be delivered through the new line. The 
gas pipe line will cost $10,635,000 and is estimated to carry 
140,000,000 cu. ft. a day with capacity for increasing to 
240,000,000 cu. ft. a day by installation of more compressor 
facilities, These are to be added by 1946. 
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MAJOR Refining ACTIVITIES 








HE world’s largest synthetic rubber plant with capacity 
yi for producing 120,000 tons of man-made rubber annual- 
ly has been completed at Port Neches, Texas, by The B. F. 
Goodrich Company, and is now producing rubber. The giant 
plant, capable of turning out a fifth of the nation’s normal 
rubber requirments, is the largest to be constructed in the 
government’s synthetic rubber program. B. F. Goodrich will 
operate two of the 30,000 ton units. 


Beginning of manufacturing operations in the new plant, 
known in Texas as ‘Rubber Rancho Grande,” were observed in 
Beaumont and Port Arthur with civic meetings where George 
W. Vaught, Goodrich vice president, was the principal speaker. 
Butadiene for the “Rubber Rancho” comes by pipe line direct 
from the new plant of the Neches Butane Products Company, 
only a few hundred feet away. Gulf Oil Corporation, The 
Texas Company, Pure Oil Company, Atlantic Refining Com- 
pany, and Magnolia Petroleum Company are the constituent 
companies in this organization. 


Other butadiene plants are operated at Baytown by Humble 
Oil and Refining Company, at Borger by the Phillips Petro- 
leum Company, and at Houston by the Sinclair Refining 
Company. The styrene for Texas rubber will be produced by 
plants operated by the Monsanto Chemical Company at Texas 
City and by the Dow Chemical Corporation at Velasco. 


B. F. Goodrich also operates a large synthetic plant in Louis- 
ville, Kentucky, and is building another plant there to be oper- 
ated by a group of small companies on completion. A govern- 
ment plant at Borger, Texas, with a capacity of 45,000 tons, 
was built by B. F. Goodrich and began producing rubber early 
in August. 


> 


The senate public lands committee has reported favorably a 
bill for the construction of plants to provide petroleum prod- 
ucts from coal and other substances. Senator O’Mahoney, 
Democrat, Wyoming, is author of the bill. 

> 

The Magnolia Petroleum Company has opened the world’s 
first two thermofor catalytic cracking units at its Beaumont, 
Texas, refinery. The thermofor catalytic cracking process 
is designed to produce a 





Standard Oil Company of Indiana recently completed a new 
toluene plant at its Whiting, Indiana, refinery and expects to 
be shipping more toluene for manufacture of TNT for bombs 
fo: America’s war planes than all sources in the United States 
produced in World War I. With construction of other new 
units Standard of Indiana will also rank as one of the leading 
producers of 100-octane aviation gasoline. Most of these new 
structures will be completed by the end of the year. Included 
are new alkylation, isomerization, and catalytic cracking units 
and new fractionating towers. 


> 
The Defense Plant Corporation announces it has authorized 
a contract with Humble Oil and Refining Company, Houston, 
Texas, for plant facilities costing approximately $2,750,000. 


cs 
An increase of $1,660,000 was announced by the Defense 
Plant Corporation in its contract authorization with the Na- 
tional Refining Company, for additional facilities at the com- 
pany’s plant in Coffeyville, Kansas. This would bring the over- 
all commitment to $4,800,000. _ 
ae 
Construction has begun on a $100,000 casinghead gasoline 
plant in the Hawkins field on the southern border of Wood 
County, Texas, for the Warren Petroleum Corporation. The 
plant will have four units and is expected to employ 25 men 
on each of two 12-hour shifts. The company plans to have the 
plant in operation by Christmas. 


* 


Petroleum Administrator for War Harold L. Ickes has an- 
nounced that refiners in the Rocky Mountain States (District 
4) have been called upon to increase their yields of heating 
oils and motor gasoline. Telegrams sent to all refiners in the 
Rocky Mountain region in part read: “In view of the firm 
position of residual oil in District 4 and the indicated need for 
additional heating oil and motor gasoline there, it is now ad- 
visable to increase the yields of ‘light’ products. Therefore, 
effective immediately and until further advised, the limitation 
on motor gasoline yield as established by Davies’ Directive, 
July 7, 1942, is removed.” 





greater product yield and a 
higher quality of aviation 
gasoline from crude oil, 
according to the company. 


Crude Runs to Stills, Production’ and Stocks? of Motor Fuels 
Week Ended September 25, 1943 


A.P.I. Figures 
(Figures in thousands of bbl. 42 gal. each) 


The directive issued in 
July, 1942, by Deputy 
Petroleum Administrator 
Ralph K. Davies called 





It is said that two and 


: DAILY 
a half years of testing and sidiiaeiiin REFINING 
; A j Cc 
improving this new tech- °Cemhineds Best 
nique in a plant with a ca- cont ——_ Gulf, Poten- spent 
: ort uisiana- tial port- 
pacity of 500 bbl. a day Arkansas, and Rate ing 
have shown the process to Inlani Texas 2,444 = 88.7 
° Appalachian 
have outstanding advan- District No. 1 130 83.9 
- : District No. 2.... 47 87.2 
tages in the production of Ind., Ill., Ky... 824 85.2 
high octane base stock, as Okle.. Kans., Mo. 416 80.1 
well as stock for alkylate District No. 3 8 26.9 
, : District No. 4 - 189 = 57.7 
for 100-octane gasoline and UCU le 
for butylene, used in the TOTAL U. S.—— 
manufacture of synthetic TOTAL UB. ——: oe 
rubber. 4,825 86.4 


SEPT. 18, 1943 
° ae U. S.— 

Magnolia technicians SEPT. 26, 1942 
said that the thermofor 


catalytic cracking process 





1Production—total 


*At the request of the Petroleum Administration for War. 
of gasoline at refineries 


upon refiners in the Rocky 
Mountain area to increase 
yields of residual fuel oils, 


CRUDE RUNS 
TO STILLS? 


Daily Percent Total stocks of which were then 
— a 2 critically low, at the ex- 
2,060 84.3 13,380 75,113 pense of gasoline yields, 
102 78.5 525 2,910 which were held to 80 per- 
56 119.1 294 1,053 . 
117 87.0 4,623 25,406 cent of the average yield 
350 84.1 = 2,141 10,819 during the last half of 1941. 
8 100.0 66 138 Now that the residual oil 
104 74.8 668 2,4 : 
759 «92.9 «5,180 71,809 stocks have been increased, 
sate the refining emphasis will 
4,156 86.1 26,811 189,663 be placed on building up in- 
4,209 = 87.2 87.144 = 190,190 ventories- of home-heating 
3,834 23,575 406,304 fuel oil and motor gasoline 


to the extent that this does 


Lael sate end not interfere with manu- 











permits use of a wider va- 
riety of crudes and gives 
the refiner better control 
over proportionate quanti- 
ties of the products made. 





blended ; kerosine, gas oil and distil'ate fuel oil, and residual fuel oil. 
2Stocks—at refineries, bulk terminals, in transit, and pipe lines of fin- 
ished and unfinished gasoline; kerosine, gas oil and distillate fuel, and 
resilual fuel oil. 
*Figures on production and stock include reported totals plus an 
= of unreported amounts and are therefore on a Bureau of Mines 
asis. 
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facture of maximum quan- 
tities of 100 and 91 octane 
aviation gasoline, toluene, 
butadiene, and other im- 
portant war psoducts. 
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mayor Oil Field activiTiEs 








B Texas. Southeastern Andrews County has a pool opener 
in The Texas Company No. 1 J. E. Mabee. An average of 17 
bbl. of pipe line oil was swabbed hourly when the hole was 
bottomed at 4719 ft. It will be tested at 4770 ft. as the result 
of a log of 125 ft. of San Andres lime. The well is situated in 
C NE SW of 37-40-2n. ° 


Arkansas. Crude oil is flowing into storage tanks from 
the Arkla Oil Company No. 1 Wheless-Wisinger, NW '4, 
SW '4, of 9-20-27, south Miller County. Indications are that 
the well is a good producer and will open a new pool. It showed 
heavy gas pressure. 
B® Oklahoma. Gulf Oil Corporation and Devonian Oil 
Company No. 1 Curry, about 2% miles north of the North 
Dill pool in Okfuskee County, appears to be a pool opener. 
Situated in SE NW SE of 2-12-8, the test cored the producing 
formation from 3492-3500 ft. in the Cromwell sand. 


B Texas. A drillstem test at 4955-77 ft. recovered 1000 ft. 
of pipe line oil from Pure Oil Company No. 1 Tom Williams, 
northwest of the Refugio field. The test appears due to open a 
new pool in the eastern extremity of Bee County. 


B® Louisiana. Reports from the Mid-Continent Oil Com- 
pany’s Tremont Lumber Company wildcat well in section 
31-15-3, Jackson Parish, indicate a new oil producing area for 
north Louisiana. After perforation of casing and use of acid, 
a flow of water, gas, and oil came from about 7300 ft. 


p> Texas. Henderson field is the name of a new pool four 
miles north of Henderson. The discovery well, Beacon Oil and 
Refining Company No. 1 Allen, is said to have produced 250 
bbl. in a 24 hr. test. The hole is drilled to 7500 ft. 





® Illinois. National Associated Petroleum Company No. 1 
Tork-Tibbs, NEC NW of 35-4s-7e, discovery well of the 
Bungay area of Hamilton County, flowed 628 bbl. of oil and 
2 percent water after plug was drilled in the Aux Vases sand 
at 3282-3300 fr. 


> Indiana. A.C. Thomas No. 1 Bailey, CSW SE of 28-4s- 
13w, has opened the Reyburn pool of Posey County. It pumped 
150 bbl. from the Waltersburg sand at 2183-97 ft. 


B® Kansas. Morton and Adair et al., are giving McPherson 
County a new producing area at the No. 1 Paden, C SW SE of 
10-18-lw, 3'% miles south of the Crowther pool. Some 1000 
ft. of oil stands in the hole, which is 2750-70 ft. in chat. 


Kansas. Lion Oil Refining Company No. 1 Chitwood, 
NE SE NW of 23-28-12, is an official pool opener in Pratt 
County. It was completed for a temporary daily potential of 
25 bbl. from the Simpson sand at 4399 ft. 


B Oklahoma. Gulf Oil Corporation No. 1 Hopkins, 8-8- 
20w, is a deep test that opened a pool for Washita County. 
Twenty-six miles from the nearest production, it made a flow 
of oil of between 85 and 150 bbl. daily on a drillstem test. 
Tt has drilled past production for further test and is now below 
8621 ft. 

Kansas. A good producer is the pool opener No. 1 Fesler, 
NWC 25-9-21, in Graham County. Operated by Hollow Drill- 
ing Company, it is making 1904 bbl. daily from the Arbuckle 
lime at 3766 ft. 
> Indiana. Gibson County was given a new pool by 
George and Rather No. 1 McLin, NE NW SE of 4-1e-12w, 
when it pumped 40 bbl. from the Cypress sand at 1982-93 ft. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa ... $ .£88-1.20 
Playa Del Rey .80- .87 Gulf Coast 93-1.36 
ing e 3-1.13 
Coalinga . North Louisiana _ .98-1.30 
Wilmington -68-1.24 
Montana 1.00-1.15 pail 1.22-1.37 
Wyomin .45-1.15 
y S Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico -70-1.15 Indiana ................. .85-1.25 
Texas Ohio 
North Central .97-1.25 . 
Panhandle 0-1.12 sssien iiemmaaamaa tae 
West Texas .80-1.27 Michigan 1.24-1.44 | 
Gulf Coast .93-1.48 
Darst Creek 1.14 Pennsylvania 
aim Texas .80-1.27 Bradford __—s«y 3.00 
— Southwest .......... 2.65 
Kansas -93-1.25 Eureka ae 2.59 
Oklahoma -75-1.25 Buckeye er 2.30 
Arkansas ........ -94-1.36 Corning _........... 1.31 





























DAILY AVERAGE CRUDE OJL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 

Week Week Week 

1P.A.W. Ended Ended Ended 
Recommendations Sept. 25, Aux. 28, Sept. 26, 

September 1943 1943 1942 
Oklahoma 347,000 2325.250 326,200 368.550 
Kansas 300,000 2296.150 297,600 296,900 
Nebraska ; 2,000 2 1,800 1,800 3,300 
Panhandle Texas 104.090 98,000 84,950 
North Texas 140,600 140,400 137,950 
West Texas sible 333,500 258.400 217.100 
East Central Texas 131 200 129,950 86,450 
Enst Texas — et 380.000 371.000 362,400 
Southwest Texas 263.550 239,050 165,200 
Ccastal Texas 485,300 474,450 326.200 

TOTAL TEXAS 1,909,000 1,838,150 _ 1,711,250 1,380,350 
North Louisiana 81.500 81,900 98,500 
Coastal Louisiana 278.500 268,500 231,550 

TOTAL LOUISIANA 375,000 360,000 350,400 330,050 
Arkansas 80,100 76,300 76.350 73,000 
Mississippi 50.000 45.850 52,200 73,400 
I! nois Seudauenaiiaen 222,800 215,450 211.800 262,350 
Indiana sl... : 13,300 14,400 14,700 16,750 
E:xstern (Not incl. 

Ti.. Ind., Ky.) 86.600 75,200 73,950 83,550 
me OUCEy - ........... 25.500 24,650 22,600 11,900 
Michi: an 60,100 56,400 56,950 63.000 
ne ee, 98,800 102.950 96,850 94,950 
Montana .................... 23.300 21,750 21,350 21,700 

| Colorado 6.500 7,050 7,300 6,600 
New Mexien . 116,600 109,350 105,050 97,900 
TUTAL EAST ee is eee 
OP CALIP........... 3.717.100 3,573.700 3,426,350 3,184,250 
Catitarain  ....... cin. &35,000 770,700 769,900 724,800 
TOTAL U.S. ........ 4,552,100 4,344,400 4,196,250 3,909,050 





1P.A.W. recommen'ations and state allowables represent the produc- 
tion of all petroleum liquids, inc!uding crude oil, condensate and 
natural vas derivatives recovercd from oil, eondenszte and sas fields. 
Past records of production i: dicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 


by pipe lire proration. Actual state production would, under such con- 
ditions, prove to be less then the allowables. The Bureau of Mines 
reported the daily average production of naturxl casoline and allied 


products in June, 1943, as follows: Oklahoma, 27,000; Kansas, 4,900; 
Texas, 106.400; Louisiana. 19,300; A’ka sas, 4,000; Lllinois, 11,500; 
E stern tnot ircluding Illinois, Indiana or Kentucky), 6,000; Ken- 
tucky, 2.200: Michivan, 100; Wyoming, 2,000; Montana, 300; New 
Mexico, 5,400; Colifornia, 46,000. 

2)klahoma, Kansas and Nebraska figures are for week ended 
September 23, 1943. ; 
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PETROLEUM Statistics AND FIELD Operations 
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U. S. Daily Average Production Daily Average Crude Runs to Stills 
J) 4300000. u\ 4,300,000. 
4,150,000___ _ iesieen f 4,100,000__ 
4,000,000. se 3,900,000. 
= 3,850,000 ' § - 1 il s 3,700,000 
|; 3,700,000 BB EEEEE | 3,500,000 
. = rb) * . . 
: & & 2 2 ee fh > oD ¥ . > 
PoOessgsas Sys } 6 6 
e e 
U. S. Crude Oil Stocks Gasoline Stocks—Total U. S. 
a 285,000,000 vn 90,000,000 
270,000,000 
~~ gfe, ocean emma 3 80,000,000 
oe 255,000,000 ee eae =) 
< 240,000,000 .——— 
| 225,000,000 Bettual g tute | 60,000,000 
ad . = vo + . ° . | ro) . . 
° e o o ts ° >. ~ e > ° o eo te >. ro 
Ssoxgydeae sk rch Ya Hog deasharch Ya, 
OZasKsE s 25 Y Zosus s 22 y 
Above statistics by American Petroleum Institute. 
Summarized Operations in Active Fields for September, 1943 
FIeLps Completions | Producers Rigs Drilling Depth of No. Casing Gravity e of 
Jells uction Strings of Oil Te Used 
Texas 
Se eee 19 14 4 3500-3700 2 40 Rotary 
ee ee er 4 3 6 4400-5584 2 22-35 Rotary 
DORE GUE occ cvccsacccccaweetee 10 7 7 4800-6850 2 20-30 Rotary 
RN GE gg ccccecbesecs senesees 9 7 5 3675-4377 2or3 32-36 Rotary 
os os ain pe dconsievent ooo ll 8 5 1700-3900 2 40 Rot.-Cab. 
PN CANINE. 5. oc ccnscccncsscisccce 7 5 6 3922-5878 2or3 21-54 Botary 
MR I cn sp cuscevesscacveeeen 2 2 2 3730-3935 2 42-43 Rot.-Cab. 
EE a cckbesedonewses nous 3 2 4 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County.................. 4 3 6 2150-4125 2or3 38 Rotary 
KANSAS 
Russell BN 6 a cidis-¥6.0dd oad on ewe kaa 5 4 3 2926-3435 2 and 5 32-37 Rot.-Cab. 
a er er eee 4 4 6 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton Commty..... 0... ccccccccccucs 3 3 5 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Canmtenl Taimole........ 2. ccc ccccccccs 122 106 70 68 1425-4100 2 36-38 Rot.-Cab. 
New Mexico | 
ati one wetenendeaweeeembs 5 4 5 3150-4030 | 2 30-34 Rot.-Cab. 
CALIFCRNIA | 
eae DE iidainnersckancstesumang 7 4 8 4 1840-11 ,450 | 2or4 | 14-30 Rotary 
NS. 0 SS" FR CCEOTE OCCT AD 3 3 4 4 3500-4000 2Qand3_ | 18-20 Rotary 
e o ese 
Field Activities by States for September, 1943 
STaTE Completions Producers Locations Rigs Drilling Wells Production, 1942 
September August |September August |September August |September August | Septem!er August (In Barrels) 
ArkamGn. .....cccecss 18 25 16 15 12 14 10 10 18 20 26,560,000 
a $5 146 7 118 46 53 28 44 24 52 248,250,000 
Ns aii Berd eS, 6 i 122 186 106 87 51 30 47 61 68 76 105.768.0900 
DS bicceecewscwes 42 37 33 24 13 26 3 6 6 11 6.680,000 
ee 172 162 114 91 40 57 20 24 11 18 96,920,000 
Pe . eacneemes 64 51 43 22 23 20 goto are se vate 4,503,000 
Louisiana............. 48 65 37 40 31 38 8 10 18 24 125,450,000 
Michigan............. 53 66 45 38 29 24 12 15 aires 20 21,568,000 
Mississippi. .......... 3 6 eka 2 eines eet iin pines ses 27 605,000 
OO Eee 20 18 14 1] ‘aun Son “one 6 8,998,000 
Noebraska..........0.. 3 ee 2 oie 2 6 _— 1,367,000 
New Meuico.......... 16 20 12 10 21 14 31,875,000 
OS) ea 106* 110* 83* 110* 57 —— 27 ‘a 5,132,000 
 rcievans cueee 73 90 67 45 39 36 eae 22 ane ce 3,480,000 
ee 107 15) 91 85 31 38 18 24 45 62 138,750,000 
Pennsylvania......... 187* 252* 167* 246* 127 171 ime se08 eT 17,256,000 
- 312 425 253 244 311 341 286 271 205 301 476,560,000 
West Virginia......... 68 77 51 71 20 27 5 6 7 21 3,780,000 
ss ee 14 12 7 4 3 7 | 2 4 4 19 32,778,000 
I i ni 1513 1899 1222 1269 819 959 439 530 406 a 624 1 383 280,000 
*Includes water-intake and pressure wells. . 
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Like water 
off a duck’s back 





















DUCK is just naturally water- 
proof. He’s built that way. 
Being waterproof is his spe- 
cialty. It enables him to do a 
lot of things that a chicken, 
for example, can’t do. 


Just as a duck sheds water, 
Hycar synthetic rubber sheds 
oil. For Hycar’s specialty is oil- 
resistance. Particularly oil- 
resistance in the presence of 
heat, abrasion, pressure, or 
aromatic hydrocarbons. The 
oil-resistant types of Hycar are 
built that way. But the degree 
of oil-resistance is closely con- 
trolled, tailored to the job. Oil- 
swell can be held to +1%, or 
even to zero. In addition, Hycar 
can withstand temperatures 
of 250°, abrasion resistance 


22 





is 50% in excess of natural 
rubber, and compression-set 
characteristics are excellent. 


Aren’t these the qualities you 
have wanted in cargo and fuel 
hose, gaskets, seals, packers, 
diaphragms and other products 
you use? Hycar Chemical Com- 
pany, Akron, Ohio. 


@ >) 
Hycar is supplied in crude form to 
rubber fabricators. Because of its out- 
standing porformance in war uses the 
demand far exceeds the supply. But 





now is the time to work out with your 
supplier of rubber products ways of 
obtaining Hycar for actual test in your 
own applications, both present and 
future. It's to your advantage to gain 
experience now against the day you 
will need new and evan batter rubber 
products. Our technical sta¥ and lab- 
oratory are ready to help. 


\. y, 























LARGEST INDEPENDENT PRODUCER OF 


BUTADIENE Sy Cllr IN AMERICA 
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The World’s Oil in Wartime 


x> Shortage of materials has restricted activity throughout the 
world, but oil power is preponderantly with the Allied Nations 





ETROLEUM and its many prod- 

ucts will have a vital influence on 
the postwar world. Today, however, 
the world is at war, and the petroleum 
industry is playing a major part in the 
conduct of the war. The radio and 
newspapers are dramatizing the accom- 
plishments of planes and tanks and 
ships, but without oil they could not 
operate. In fact, without oil the vast 
quantities of war materiél could not be 
produced at the astounding rate that 
has now been achieved. Even the nat- 
ural gas produced with the oil is play- 
ing a vital part in the war effort. 

In considering the present status of 
oil production in countries throughout 
the world, it must be remembered that, 
although virtually all the oil producing 
countries united against the Axis are 
supplying oil for the war effort, de- 
mands are drawing unmercifully on the 
reserves of some areas. This is particu- 
larly true of the United States, which 
because of its highly developed tech- 
nique, its great production capacity, and 
its ability to ship oil despite hazards, has 
been called upon to supply a tremen- 
dous amount of aviation gasoline, mo- 
tor fuel, and lubricants to the battle 
fronts. The war has thus depleted this 
country’s reserves and at the same time 
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has prevented normal exploratory work 
to augment those reserves. Military vic- 
tories during the last year have made 
available petroleum supplies from other 
areas—areas closer to some of the bat- 
tle fronts. To what extent these will be 
utilized to relieve production require- 
ments in the United States cannot be 
foretold. Judging from predictions be- 
ing made by the PAW, however, there 
does not seem to be much hope of this 
country being relieved. 

The pressure of oil on the Axis is in- 
dicated by Fig. 1. The lines in this 
drawing show the countries producing 
the oil and not the routes of petroleum 
products to the fields of battle. The oil 
may be used in planes, tanks, or other 
motorized equipment, for war ships in 
combat or convoy; or it may be em- 
ployed for the construction of instru- 
ments of war or insuring the supply of 
food. The oil from Mexico may go to 
the United States and replace other oil; 
or that from Peru and Ecuador may go 
to England or California. How much is 
going where cannot be told but it is all 
contributing to the war effort either 
directly or indirectly. 

The total oil production of all na- 
tions that are contributing, or can con- 
tribute, to the pressure of oil on the 
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Fig. 1. Indicating the pressure of oil on Axis Powers. Lines and arrows show where oil is produced, not routes of petroleum 


products to the fields of battle 








Axis is more than 6,000,000 bbl. per 
day. The oil production of that part ot 
Europe controlled by Germany is esti- 
mated at a little more than 150,000 bbl. 
per day. Japan’s production, including 
that of the East Indies and Burma, has 
been estimated as low as 48,000 bbl. per 
dav but such a figure would appear to 
place too optimistic an appraisal on the 
destructive work performed on the 
fields of the East Indies and Burma 
prior to their capture. Before the Japa- 
nese invasion the daily production from 
these areas was nearly 200,000 bbl. per 
day and, although it is impossible to 
make any intelligent estimate of the 
production of Japan and her conquered 
oil producing territories, the actual pro- 
ducible quantity at this time is prob- 
ably close to 100,000 bbl. per day. If 
the shipping facilities, refining capac- 
ity, and various other conditions im- 
posed by the war permit the production 
and processing of this amount of oil, it 
would seem that 100,000 bbl. per day 
is available. 


The preponderance of oil power held 
by the United Nations is thus evident. 
It is true that Germany hgs a great syn- 
thetic motor fuel industry and this syn- 
thetic fuel, plus a previously accumu- 
lated reserve supply of petroleum and 
petroleum products, enabled Germany 
to conduct her extensive military of- 


66 





fensives in the past. It is also possible 
that synthetic motor fuels in addition 
to those made from coal have been de- 
veloped and used extensively. Lubricat- 
ing oils other than those made from 
petroleum have also probably been em- 
ployed. The great reserve of petroleum 
and refined products stored up before 
the war must now be used up; in fact, 
it was thought more than a year ago 
it had then been” consumed. Recent 
events, however, have given evidence 
that the motor fuel supply of Germany 
is now really in a precarious state—and 
in modern, mechanized warfare with 
its necessity for vast air operations, a 
nation without adequate petroleum re- 
sources Cannot win. 

The difference in oil power is not, of 
course, expressed by the ratio of 6,000,- 
000 bbl. per day for the United Na- 
tions to 150,000 bbl. for Germany and 
100,000 bbl. for Japan. Germany is 
probably using the maximum percent- 
age of the oil she takes from European 
fields for conduct of the war and is 
augmenting her production by great 
quantities of synthetics. Yet only 10 
percent of the United Nations’ avail- 
able supply will far exceed the total for 
Germany and Japan. Moreover, a 
great portion of the petroleum not em- 
ployed in actual combat by the United 
Nations is used indirectly for war pur- 
poses and the more general utilization 


of petroleum products in countries dis- 
tant from war zones not only facili- 
tates manufacture of materiél and sup- 
ply of food but also helps to maintain 
morale. In a nation such as the United 
States, which is so dependent on trans- 
portation facilities, the use of petro- 
leum products to maintain that trans- 
portation system with its widespread 
ramifications is a definite part of the oil 
power being exerted on the Axis. 

The oil supply of Germany is prob- 
ably decreasing, both from natural 
causes and from military action. How 
effective the bombing of fields and 
plants has been is still a matter of con- 
jecture but it certainly has done some 
damage. Had Germany procured the 
production of the Caucasus, her oil 
supply would have been increased by 
more than 400,000 bbl. per day and, 
because there is a limit to the volume 
of petroleum products that can be ef- 
fectively employed (dependent for one 
thing on the equipment in service to 
use petroleum products), the oil power 
of the United Nations would be some- 
what nullified and oil would not be the 
vital factor of the war as it is today. 
Russia, on the other hand, had prepon- 
derant oil power for her resistance to 
Germany and it was probably one of the 
most effective factors in the success of 
Russia’s defense and subsequent offense. 


Approximately 70 percent of the 
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production of German controlled Eu- 
rope comes from the Rumanian fields. 
It is estimated by some that Rumanian 
production declined from 38,000,000 
bbl. in 1941 to 34,000,000 in 1942. 
This would be a slight acceleration of 
the decline that has held consistently 
since 1938. Others believe, however, 
that production from Rumania was ap- 
proximately the same in 1942 as in 
1941 with a possible slight increase. 
Whatever the production rate has been 
during the present year there is every 
reason to anticipate further bombings 
of the Rumanian fields, which should 
result in a considerable reduction of 
production. This should bring a crisis 
in Germany’s entire war effort and 
might conceivably be a direct cause of 
capitulation. 

The position of Japan is somewhat 
different. Because of the character of 
the warfare to be waged, her oil supply 
is, or could be made to be, more nearly 
adequate for the defense of her con- 
quered territory so long as transporta- 
tion can be maintained. By cutting the 
sea lanes to the East Indies and by tak- 
ing Burma, Japan’s oil power could, 
however, be reduced to a precarious 
point. Should this happen, the vital 
character of oil power would come into 
effect and might in itself cause Japan’s 
defeat. Regardless of what strategy is 
used in conquering Japan, there is suf- 
figlent oil power. available to move 
against her with ships, planes, subma- 
rines, and ground equipment of any 


and all kinds. 
World Activities 


Due to the shortages of material dur- 
ing the last four years activities in 
fields throughout the world have been 
restricted. In some fields further imme- 
diate development work has not been 
important; in others it has hampered 
production seriously. In most areas 
equipment has necessarily been allowed 
to deteriorate from the standpoint of 
efficiency; and extensive replacements 
and additions will have to be made 
when the war is over. Exploratory work 
obviously has been curtailed for the 
time being but the importance of pe- 
troleum reserves as disclosed by the war 
and as indicated by the expected in- 
crease in oil consuming industries and 
equipment will undoubtedly stimulate 
geological and geophysical prospecting 
to locate a wider distribution of pro- 
ducing areas as well as to intensify the 
productive capacity of areas of known 
prospects. 


Because of war restrictions definite 
information on present activities in 
many countries cannot be published. In 
countries such as Russia these activities 
are clothed in secrecy and no reliable 
data on drilling, production, or refining 
are available. Production in Russia, ex- 
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clusive of Sakhalin Island, for 1942 has 
been estimated at 210,000,000 bbl. 
This is a drop from the estimated pro- 
duction of 238,150,00 bbl. for 1941 
but the rate of production may now 
be back to the average of the last few 
years. The Kuban-Maikop fields taken 
by the Germans have been recaptured 
but whether any work has been done 
to put those fields back on production is 
not known. The volume of oil from 
these fields is not necessary for the total 
requirements of the country but the 
location of the fields may have made 
their rehabilitation desirable. 

The pipe lines in the Caucasus have 
probably been repaired and the distri- 
bution system in the southern part of 
the country undoubtedly has been fa- 
cilitated to meet the demands of the 
war effort in that territory. Baku, 
producing more than 70 percent of 
Russia’s oil, was not affected by the 
German conquest nor were the Ural- 
Volga fields lying east of Moscow. It 
is doubtful whether further explora- 
tory or development work of any ex- 
tent has been done in the Ural-Volga 
area since the Russian victory at Stalin- 
grad when all threat to the Baku and 
Gorzny areas was eliminated. 


Production from Sakhalin Island is 
believed to have remained at approxi- 
mately 4,000,000 bbl. per year, a figure 
estimated for that island for the last 
several years. Japan still holds the 
southern part of the island only and 
agreement between Russia and Japan 
appears to be unchanged. Where the 
oil from northern Sakhalin goes at this 
time is not certain. 


No new development has been re- 
ported in Russian Asia and probably 
geological and geophysical work is not 
being pushed in that vast territory. 


China 


Near the center of Asia and in the 
northern part of China, the Great Wall 
of China ends. A little to the north- 
west of this point, oil has been discov- 
ered. Several wells have been drilled, the 
earlier ones by Chinese using cable 
tools. At least one rotary rig’is now 
reported in operation. Little authorita- 
tive information regarding this devel- 
opment can be published at this time 
but the drilling is being done with the 
aid of American supervision. The lo- 
cation was made by oil seeps and the 
wells have been drilled down structure 
from the seeps. Some pressure has been 
encountered in some of the deeper holes 
and control equipment has recently 
been installed to prevent blowouts. 


How much oil is being produced and 
where and how it is being transported 
is not disclosed. The field is in the south- 
ern part of the Gobi Desert and not far 
north of the “trade route” that runs 
northwest through Liangchow and on 


in a general westerly direction nearly to 
Lake Balkhash in the U.S.S.R. The ear- 
lier rigs were probably carried in from 
the nearest point accessible to conven- 
tional transportation by the astounding 
Chinese method of moving heavy ma- 
chinery to remote locations. Recent 
shipments of equipment have been made 
by plane from India. 


The Middie East 


Production in India has been increased 
slightly and is estimated at 2,500,000 
bbl. for 1942 as compared to 2,270,000 
for 1941 and 2,250,000 for 1940. The 
threat of Japanese capture of the Dig- 
boi field in Upper Assam is now far less 
than it was a year ago and both this 
area and that of the Punjab are consid- 
ered comparatively safe. 

Interest in the Burma fields is not in 
what they are producing for Japan but 
what they will produce after recapture. 
It has been estimated that the produc- 
tion of Burma in 1942 declined to ap- 
proximately 2,500,000 bbl., a drop from 
an average of 7,750,000 bbl. during the 
preceding two years. The actual pro- 
duction is, of course, unknown but has 
probably been influenced by the demand 
in that sphere of operations and by the 
facilities for producing and refining the 
crude oil available. The destructive 
work in Burma just before invasion was 
probably more effective than that car- 
ried out in the East Indies; but rehabili- 
tation by the Japanese in Burma has 
probably made little progress. 


Oil equipment likely will be made 
available for use as soon as the recon- 
quest of Burma is begun; and rehabilita- 
tion of the fields should follow closely 
military successes. Operations in the 
Irrawaddy River fields will probably in- 
clude the drilling of many new wells to 
replace a great number that will be 
abandoned because new wells, in many 
cases, will take less time to drill than 
trying to put old wells back on produc- 
tion. Spark plug rigs, many of the port- 
able type, will probably be used exten- 
sively throughout the fields. 


The Near East 


The Near East should play an im- 
portant role in supplying oil power for 
final military action in both the Euro- 
pean and Japanese theaters of war. Here 
are the fields of Iraq, Iran, Bahrein Is- 
land, Saudi Arabia, and Egypt. Except 
for Bahrein Island, which has been vir- 
tually drilled up in its present produc- 
tive zones, all these countries showed at 
least a slight increase in production in 
1942. This increase does not, of course, 
indicate the productive capacity of the 
fields, many of which have never been 
produced at maximum rate and some of 
which are not much more than unde- 
veloped discoveries of known extensive 
reservoirs. 
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Production of Iran is estimated at 
more than 73,000,000 bbl. for 1943, 
in increase of 10,000,000 bbl. over the 
previous year although not as much as 
the high of 78,000,000 bbl. produced 
in 1939. Except for a small skimming 
plant at Kermanshah, crude to be proc- 
essed in Iran goes to the 280,000 bbl. 
per day refinery at Abadan and the 
smaller 50,000 bbl. plant at Bandar 
Ahapur, the former being a complete 
refining operation and the latter a skim- 
ming and cracking installation. These 
two refineries are situated at the head 
of the Persian Gulf and refined prod- 
ucts, including aviation fuel, have free 
access to points on the Indian Ocean. 
Shipments for use against Japan natur- 
ally require protection but petroleum 
products for naval action are thus read- 
ily accessible. If necessary, shipments 
can be made to Europe through the 
Red Sea and the Suez Canal. 

With the Mediterranean now clear, 
production from Iraq should be avail- 
able for use in Mediterranean operations. 
Pipe lines from the Kirkuk field, one to 
Tripoli in Syria and the other to Haifa 
in Palestine, can now be utilized to the 
extent that oil transported through 
them can be processed. At Haifa is a 
40,000 bbl. per day skimming-cracking 
plant with a 20,000 bbl. per day crack- 
ing capacity. This refinery was bombed 
earlier in the war but it has probably 
been repaired; in fact, most likely it 
remained in operation during the time 
of the African campaign and supplied 
fuel for that operation. 

Bahrein Island probably has been pro- 
ducing at a slightly declining rate from 
the total of 6,800,000 bbl. of 1941. 
Here is a refinery having a capacity of 
32,000 bbl. per day with cracking ca- 
pacity of 12,000 bbl. per day. Lying in 
the Persian Gulf, its products are avail- 
able to the same uses as those from the 
refineries at the head of the Gulf. As 
production from Bahrein Island does 
not provide enough crude oil for full 
capacity of the refinery, production 
from the mainland of Saudi Arabia is 
transported to this plant. 

Production from Saudi Arabia is ap- 
proximately 6,000,000 bbl. per year, 
about the same as it has been for the 
last two years. This is in no way indica- 
tive of the possible production of the 
area lying back of the coast of the Per- 
sian Gulf. In addition to the older Dam- 
man field there are other fields of great 
extent that have been little more than 
proved. Little can be said of these fields 
at the present time. It is expected that 
their development will begin in the near 
future and that a refinery of consider- 
able capacity will be constructed at a 
suitable point on the Persian Gulf. The 
plans consider mainly postwar opera- 
tions. 
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Egypt’s production increased to ap- 
proximately 9,000,000 bbl. in 1942, 
more than 2,000,000 bbl. above the 
average for the previous two years. 
There are two refineries at Suez having 
a total capacity of 18,000 bbl. per day, 
the larger having a cracking capacity 
of 4,000 bbl. per day. Products from 
here probably played their part in the 
North African campaign. 


South America 


The fields of the northern South 
American countries, particularly Vene- 
zuela, have been contributing to the oil 
power of the United Nations to the ex- 
tent that transportation has made pos- 
sible. Full production capacity has not 
been utilized because of the submarine 
menace but with greater control of 
U-boat activities it is reasonable to an- 
ticipate more extensive use of South 
American oil, both directly and indi- 
rectly, in the war effort. Larger ship- 
ments to the United States from both 
Venezuela and Colombia would alleviate 
the shortage of certain products, par- 
ticularly on the East Coast, and at the 
same time would aid those countries 
that have suffered severely from cur- 
tailed exports for a long period. 

Authoritative production figures for 
Venezuela have not been made available 
for publication for 1942 and 1943. The 
high production point was reached in 
1941 with a total production of 223,- 
784,000 bbl., a daily average of more 
than 600,000 bbl. that passed 700,000 
bbl. per day toward the end of that 
year. This declined to a very low point 
during 1942 but during the first half 
of the present year increased to between 
400,000 and 500,000 bbl. per day. What 
the production is at present has not been 
reported but it is hoped that it will pass 
the 700,000 bbl. mark in the near fu- 
ture. 

In considering these production fig- 
ures it must be remembered that the 
potential production of Venezuela has 
been increased since the high of 1941 
was reached. Moreover, much develop- 
ment work is planned and will be in- 
augurated when equipment becomes 
available. With the great potential pro- 
duction that can be expected in the 
near future Venezuela will probably be 
shipping petroleum and refined prod- 
ucts throughout the world. Greater re- 
fining capacity will be necessary on the 
mainland and new refinery construction 
and expansion can be expected, particu- 
larly in Eastern Venezuela. 

Colombia has been in a position some- 
what similar to Venezuela so far as 
curtailment of production due to the 
influence of war is concerned. Although 
its daily rate of production reached a 
high mark early in 1942, the annual pro- 
duction for that year has been estimated 
at between 10,000,000 and 11,000,000 
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bbl., which was a considerable decline 
from 24,500,000 in 1941 and 25,600,- 
000 in 1940. During the latter part of 
1942 and the early part of the present 
year production declined greatly but 
from latest reports has now increased 
sharply. Here, too, new production has 
been made available since the high pro- 
duction point was reached and, although. 
actual field development will not be so 
extensive as in Venezucla, there is every 
reason to believe that the country’s po- 
tential will be appreciably increased. 

Production from Ecuador in 1942 
increased slightly over that of the pre- 
vious year and returned approximately 
to that of 1940 when the total was a 
little more than 2,000,000 bbl. During 
the present year production may have 
declined slightly. 


Production from Peru increased to an 
estimated 13,600,000 bbl. during 1942 
and the present daily production from 
the fields south of Talara alone is re- 
ported now at more than 30,000 bbl. 
The refining capacity of the plant at 
Talara is 20,000 bbl. of crude oil per 


day with cracking facilities for 7,000 
bbl. 


Brazil is still actively prospecting for 
oil and the Bolivian fields continue to 


produce more than 200,000 bbl. per 
year. 

Argentina continues development 
work and is further progressing toward 
self-sufficiency in petroleum resources. 
This work has naturally been influenced 
adversely by war conditions, particu- 
larly by lack of equipment from the 
United States upon which great reliance 
has heretofore been placed. Quoting 
from the report on “Petroleum Devel- 
opment in Argentina During 1942” by 
Mario L. Villa, Gerente General, Yaci- 
mientos Petroliferos Fiscales, published 
by the A.I.M.E. (‘‘Transactions, Pétro- 
leum Division, 1943”), “The possibil- 
ity of manufacturing oil equipment in 
this country is being studied; in fact, 
plans for the manufacture of mud 
pumps, drill collars, slips, drag bits, and 
miscellaneous spare parts are well under: 
way. Pumping units built in Argentina 
are already working.” 

Production of Argentina in 1942 was 
23,742,000 bbl., which was an increase 
of almost 8 percent over the 22,013,- 
000 bbl. produced in 1941. Approxi- 
mately 70 percent of the total produc- 
tion was from the Comodoro Rivadavia 
district. 

Trinidad showed a definite increase in 
production during 1942 with an esti- 
mated 25,700,000 bbl.—the greatest 
volume of oil yet taken from that is- 
land. This compares with 21,000,000 
bbl. in 1941 and 20,000,000 bbl. in 
1940; and is a continuation of a steady 
rise in production since the discovery of 
oil in 1908. 
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NDER what conditions will for- 

eign oil operations be conducted 

after the war? This is a highly pertinent 
question inasmuch as new international 
oil policies are now in the making. If it 
were possible to give an answer to this 
question now, it would afford the in- 
dustry a clearer view of its postwar 
problems and aid in their appraisal; also, 
it would provide a basis for sound post- 
war planning. Concentration on war 
work has given the industry little op- 
portunity to give much consideration 
to postwar problems. All its energies 
have been, and will continue to be for 
the duration, bent on keeping our fight- 
ing forces and war industries and those 
of our Allies adequately supplied with 
vital petroleum products. This is as it 
should be. International oil trends in re- 
cent months, however, are such that the 
oil industry cannot afford to be too 
complacent about what is taking place. 
It becomes increasingly clear that the 
manner in which foreign oil operations 
will be conducted after the war will 
depend on the policy the government 
will follow with respect to the develop- 
ment of oil deposits in foreign coun- 
tries; What that policy will be or 
whether a definite foreign oil policy has 
been decided upon is not known; if it 
has, it has not been officially announced. 
The creation of the «Petroleum Re- 
serves Corporation in June of this year 
is evidence that the government plans 
to assume, at least for the duration, 
some form of government participation 
in foreign oil development. Further evi- 
dence of this is the issuance of PAW 


sider the best interests of all, 


Foreign Oil and Postwar Planning 


by, K C. Sclater 


Editor 


Directive 70, the provisions of which fit 
into the plans of the Petroleum Reserves 
Corporation. Just what the ultimate 
plans of the Petroleum Reserves Corpo- 
ration are have never been divulged. 
Secrecy has surrounded the Petroleum 
Reserves Corporation’s activities since it 
was created, and this has given rise to 
much speculation and not a little appre- 
hension. 

Petroleum Administrator Ickes, who 
is president of the Petroleum Reserves 
Corporation, until a few days ago re- 
fused to reveal, on the grounds of mili- 
tary secrecy, any information regarding 
the program and activities of the Corpo- 
ration. When he did make a formal dis- 
closure in this connection he said that 
“Preliminary studies have been com- 
pleted and solid groundwork has been 
laid for more comprehensive action 
looking toward an increasingly efficient 
utilization of foreign petroleum facili- 
ties for the fighting forces abroad and 
closer integration of foreign production 
and distribution into our domestic sup- 
ply pattern. 

“It is now necessary to undertake 
studies in the field to perfect our infor- 
mation from firsthand surveys and ob- 
The PRC, whose directors 
are secretaries of State, War, Navy, In- 
terior, and the Director of Office of 


servations. 


Economic Warfare, made arrangements 
several weeks ago to send a mission to 
the Middle and Near East oilfields.” 
Since the Petroleum Reserves Corpo- 
ration has been formed it has been work- 
ing behind the scenes on the problem of 
oil production, refining, and distribu- 
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<< Oil industry seems destined to assume a world-wide 
pattern and policies now being formulated should con- 


both here and abroad 


a facilities in the Middle and Near 

East. The PAW, through its Foreign 
Operations Committee, is simulta- 
neously engaged in accelerating oil oper- 
ations in foreign fields. 


Scope of PRC 


According to the charter of the Pe- 
troleum Reserves Corporation its pow- 
ers are broad in scope. It was created 
under the Reconstruction Finance Cor- 
poration Act on June 30, 1943. The 
objects and purposes of the Corporation 
as stated in the charter “‘shall be to buy 
or otherwise acquire reserves of crude 
petroleum from sources outside the 
United States, including the purchase 
or acquisition of stock in corporations 
owning such reserves or interests there- 
in, and to store, transport, produce, 
process, manufacture, sell, market, and 
otherwise dispose of such crude petro- 
leum and the products derived there- 
from; and the Corporation shall have 
the power and authority to do and per- 
form all acts and things whatsoever 
necessary thereto, including, but with- 
out limitation, the power to borrow 
money and issue its secured or unse- 
cured obligations therefor; to adopt and 
use a corporate seal; to make contracts; 
to sue and be sued; and to construct and 
operate outside the United States such 
refineries, pipe lines, storage tanks and 
other facilities as are necessary in con- 
nection with carrying out the objects 
and purposes 
above stated.” Although the total au- 
thorized stock is declared to be one mil- 


of the Corporation as 





69 





lion dollars, it has unlimited borrowing 


power. 


The course of action the Corporation 
will pursue has great significance. It 
may be far-reaching in its effect on for- 
eign oil development operations in the 
immediate postwar period. 

Judging from the plans as they have 
thus far developed the course in world 
oil on which the United States has em- 
barked covers every phase and branch 
of the petroleum industry. The PRC 
through the State Department has the 
power to deal with foreign governments 
on petroleum matters. 

The further fact that the Foreign 
Operations Committee of the PAW_ is 
also engaged in coordinating foreign oil 
activities is indicative of the extensive 
participaton of the government in for 
warding war plans connected with for- 
eign oil problems. 

Postwar settlements will be con- 
cerned with the access of the various 
nations to raw materials, of which pe- 
troleum is one of the most important. 
Foreign oil operations are therefore en 
tering a new phase. 


The Postwar Era 


In the postwar period, the oil indus- 
try will witness an era of greater activi- 
ty and greater competition in foreign 
oil than it has ever known before. This 
is one good reason why international oil 
trends should not be overlooked by the 
oil industry at large. What trend for- 
eign oil settlements will take are closely 
related to postwar planning in the oil 
industry both at home and abroad. 
They will be more closely tied-in with 
domestic oil development and for this 
reason the oil industry will have to de- 
velop a world-wide viewpoint on oi 
matters. i“ 

aie 

Petroleum as a natural resoufce and 
an essential raw commodjty in nearly 
every country of the world is of such 
paramount importance that ft will be 
the subject of the closest study in post- 
war settlements. The oil industry of the 
United States may find that it must fit 
its operations into the pattern of world 
economics. Any program embarked on 
by a private oil company operating in 
foreign fields will have to stand the test 
of scrutiny not only by the United 
States government but by the govern- 
ments of other nations. Cognizance will 
have to be taken of other countries and 
their economic status. 


What course world settlements will 
take with respect to natural resources 
is not known, but there will have to be 
a “give and take” attitude among na- 
tions. Political questions and economic 
considerations will enter, but they 
should not be confused one with the 
other. As the world oil situation begins 
to take more definite shape, including 
the preparations the U. S. government 
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has in progress for controlling foreign 
oil operations during the war, there is a 
lurking fear that the extension of gov- 
ernment control to foreign operations 
may be extended into the postwar 
period. There is no definite assurance 
even that government control of do- 
mestic oil operations will be discon- 
tinued following the close of the war, 
or that private enterprise will replace 
government bureaucracy immediately 
the war ends. 

Far-reaching effects are likely to be 
felt by domestic oil opérations in hav- 
ing to conform its activities to meet 
international conditions in the postwar 
era. Fuller utilization of petroleum and 
its products may be necessary to prevent 
undue dissipation of domestic crude oil 
reserves. Failure to observe this point 
may invite large importations of for- 
¢ ign oil, 

Poguc, in a paper elsewhere in this 
issue, points out that for the duration 
of the war the American petroleum in- 
dustry has become indissolubly linked 
with foreign sources of supply and that 
no major oil problem can now be re- 
solved except in the light of all foreign 
alternatives. He also points out that the 
manner in which the petroleum re- 
sources of the world are disposed of in 
the postwar era will play a large part in 
the economic and social progress of na- 
tions. These are factors to be borne in 
mind when the question of a foreign 
policy is under consideration. Pogue 
states that our oil policy must be such 
that it willziot only serve the interests 









states further that there should be a 
freedom from burdensome operating 
controls, stability of contracts, and 
parity with all competitors. “If these 
conditions are provided with interna- 
tional understanding this country and 
its petroleum industry can make an 
outstanding contribution to the future 
stability and well-being of the entire 
world.” 


Effect on World Trade 


Oil’s place in the postwar world and 
its effect on world trade therefore merit 
the closest study today when foreign oil 
policies are being developed and com- 
mitments being made. 

Postwar plans for the oil industry 
must take into account the vast losses 
of crude oil stocks that have occurred 
in war and also the accelerated con- 
sumption of petroleum products in 
carrying on the war. In addition, there 
is the devastation of oilfields, refineries, 
and other petroleum facilities; these all 
must be replaced. The rehabilitation and 
reconstruction problems that confront 
the oil industry are tremendous, and are 
world-wide in scope. 





In the United States alone a vast 
exploitation program will be necessary 
in the postwar period to increase the 
Nation’s oil reserves. There will also be 
a great need for replacement of equip- 
ment in the field, plant, and refinery. In 
the immediate postwar .period the oil in- 
dustry in all its branches will be taxed 
to the utmost in meeting the problems 
that now confront it. Many new com- 
petitive factors will arise in the post- 
war era. There will be drastic changes 
in refining processes and products. 
There will be increased competition 
from other countries. There will be the 
need for new designs in equipment. It 
is hoped that there will also be a wise 
foreign economic oil policy that will 
conform to the best interests of the oil 
industry, here and abroad. 


Period of Transition 


The period of transition from war to 
peace will provide an opportunity to 
discard inefficient practices and equip- 
ment that can be replaced by modern 
methods and materials. Many new con- 
ditions will be met that will render use- 
less past performances and experience. 
Many other questions arise: Will the 
petroleum industry of the United States 
be prepared to resume dominant lead- 
ership in petroleum when the war ends? 
What will be the changes in purchasing 
arrangements with foreign countries? 
Where will oil exploration be pushed, 
here at home or in foreign fields? What 
changes in machinery and equipment 
may be expected? What about war sub- 
stitutes? Who will operate the Big-Inch 
line after the war? What effect will the 
Big-Inch and other war emergency lines 
have on the location of refineries and 
manufacturing facilities? When all oil 
tankers are released how will it affect 
trans-continental and world commerce? 
What about increased capacity for high 
octane gasoline after the war? Will 
commercial and air transportation grow 
fast enough to absorb all this product 
or will it necessitate drastic changes in 
auto engine design? What part will syn- 
thetic fuels play in the postwar era? 
What about synthetic rubber facilities? 
What about drastic changes in refining 
technology? Will the industry be al- 
lowed to conduct its own operations 
here and abroad with minimum govern- 
mental control? 

These are among the important ques- 
tions that will come up for solution in 
the postwar period. They are all closely 
related and hinge on the policy the gov- 
ernment will adopt in regard to foreign 
oil. A wise foreign oil policy will ac- 
complish the transition from war to 
peace in the oil industry with a mini- 
mum of dislocation and preserve the 
well-being of the oil industry and par- 
ticularly those companies operating in 
foreign fields. 
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Our Future Oil Supply 





+x Intensified exploration, and withdrawal at rate conducive to 
greatest ultimate production, important economic factors 


President, Drilling and Exploration Company, Inc. 


UR entire economy—social, po- 
litical, and industrial—is so in- 
timately related to petroleum that 
America cannot function normally 
without a sufficient flow of this re- 
source from wells here or elsewhere and 
without adequate quantities of its de- 
rivatives produced by American refiner- 
ies. This was true prior to the beginning 
of this great war, it is true now, and 
without question will be doubly true 
succeeding it. The rapid rehabilitation 
of the nations of the earth will be 
largely dependent upon oil and it will 
be essential to the progress or-continued 
progress of their peoples. Our country 
is strong because of its transportation 
systems, which give ready accessibility 
to all its resources, and because of the 
speed with which its personnel and 
products can be assembled and moved. 
Petroleum plays a major part in these 
movements of men and materials. With- 
out it we would revert to horse-drawn 
movement of products of the farm and 
forests and factory to steam or electric 
railroads and the internal-combustion 
engine with its multitudinous uses 
would not have been built. The air above 
us would still be unknown except to 
the balloonist. 

It is essential that we preserve and 
conserve our resources of this all im- 
portant product of the earth and that 
we find new sources of supply. Our 
presently known supply is definitely 
limited—whether the remaining reserve 
be 20,000,000,000 bbl. or twice that 
amount it is still definitely limited— 
and we are now using 1,500,000,000 
bbl. annually. We expect and intend 
that these United States shall continue 
as a great nation, leading in the prog- 
ress of mankind for many, many gen- 
erations yet to come. Oil is a crucial 
factor. 


Beginning of Petroleum 


Petroleum or “rock oil” was first 
produced from a well, made by drilling 
a hole into the crust of the earth to a 
depth of 67 ft., in 1859, near Titus- 
ville, Pennsylvania. Oil and asphalt 
from seepages and springs had been 
known and used for various purposes 
for thousands of years before and even 


THE PETROLEUM ENGINEER, October, 1943 





J. E. BRANTLY 


is a native of Georgia—He studied geology 
and mining engineering at the University of 
Alabama, where he later became an instructor 
—Subsequently he became state geologist of 
Georg'a—At the end of the first World War, in 
which he saw service, he opened an office in 
the Mid-Continent as a consulting geologist— 
Later, as chief geologist of the Atlantic Re- 
fining Company, he devoted much attention to 
geological and geophysical surveys in Mexico 
and South America—in 1929 he organized and 
has since been president of Drilling and Ex- 
ploration Company, Inc., Dallas, Texas, and Los 
Angeles, California—in addition to activities 
in the United States, he has engaged in ex- 
tensive operations in Colombia, Venezuela, 
Trinidad, eastern Canada, Peru, and Brazil. 





shallow wells had been dug, but until 
the first well at Titusville, there had 
never been a sufficient quantity avail- 
able to permit or justify the building 
of an industry around it, even though 
many of its useful qualities were well 
known. 

With the development of the inter- 
nal-combustion engine the situation 
again changed. The rapid increase in 
demand, together with a satisfactory 
price, gave the necessary incentive to 
the industry to increase its daily pro- 
duction in the amount needed and to 
establish reserves for tuture withdraw- 
als. These would assure the enormous 
industries established around automo- 





tive equipment that their products 
would have sufficient supplies of lubri- 
cants and fuels for a number of years, 
even though the industry could no 
longer replace reserves as used to supply 
the demands on it. In 1903, the indus- 
try produced 100,000,000 bbl. of oil 
for the first time. Geology and petro- 
leum enginecring had not reached the 
point of development in those early 
years where they could be used to make 
reasonably satisfactory estimates of re- 
serves. 


In 1916, a few years after the per- 
fection of the gasoline engine, when it 
was being made available to large num- 
bers of our citizens, the industry pro- 
duced 300,000,000 bbl. of oil. At that 
time the reserve was estimated at 
4,000,000,000 bbl. In 1929 the indus- 
try first produced 1,000,000,000 bbl. 
of oil in one year. At that time our 
reserves were estimated at 10,000,000,- 
000 bbl. With the coming of the de- 
pression production dropped off and did 
not again cross the 1,000,000,000 bbl. 
line until 1936 when 1,100,000,000 
bbl. were taken from our reserves, 
which at that time were calculated tc 
be 13,000,000,000 bbl. 


In 1940 a total of 1,350,000,000 bbl. 
were withdrawn from reserves that 
were then estimated to be 18,500,000,- 
000 bbl., and in 1943 we shall produce 
about 1,500,000,000 bbl. from reserves 
of an estimated 20,000,000,000 bbl. 


Within the life of the industry, be- 
ginning in 1859, it is estimated that 
28,000,000,000 bbl. of oil have been 
brought to the surface. About 1,075,- 
000 wells have been drilled of which 
740,000 were producing oil wells, 100,- 
000 were producing gas wells, and 235,- 
000 were dry holes. Some 400,000 of 
these original oil wells are still pro- 
ducing and there are doubtless a few 
thousand proved locations yet to be 


drilled. 


It would appear that this 20,000,- 
000,000 bbl. of oil in recognized re- 
serves is sufficient to last us 13 years at 
our present rate of consumption, or 
probably 8 or 10 years with our normal 
rate of increase. But this is not true. It 
has taken 83 years to produce 28,000,- 
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Night view of a portion of Standard's refinery at Caripito, Venezuela 





000,000 bbl. of oil and some of the 
earliest wells are still producing. It will 
without question take a more or less 
equal length of time to produce all the 
20,000,000,000 bbl. of estimated 
proved reserves. Wells can only produce 
as rapidly as the reservoir rocks will re- 
lease its fluid. 

We are now producing oil at a rate 
approaching 4,400,000 bbl. daily, which 
is within 200,000 bbl. of our maximum 
rate of possible production without 
serious injury to the producing potenti- 
alities of the various fields in which 
wells are still flowing. It is conceivable 
that within a very few years subsequent 
to the end of the war, or even sooner, 
the nation will require some 6,000,000 
bbl. of oil daily. Certainly after the 
war the nation, for its domestic con- 
sumption and normal foreign com- 
merce, will require this quantity if it 
is to carry on the expansion of economy 
and culture that it has experienced 
within the last few generations and that 
it must continue if itis to avoid the 
danger of social and political chaos. 
With the present prospects for demands 
and with the reserves and production 
in view, we may reasonably expect to 
have curtailed domestic consumption 
or rationing for some time to come. 
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New Production Needed 


All this indicates that new reserves 
and new production must be found to 
supply the requirements of the nation. 
Obviously, we would look first within 
our own boundaries and next, to the 
North American continent. It is this 
continent that has produced by far the 
greatest part of all the oil that has been 
brought to the surface within the his- 
tory of the industry, and it is probably 
this continent that had the greatest 
reserves in the beginning, although with 
our lack of knowledge of the geology 
of Asia this may be in error. At least, 
however, we have produced, as already 
cited, some 28,000,000,000 bbl., and 
petroleum engineers and geologists can 
see an additional 20,000,000,000 bbl. in 
proved reserves and doubtless there are 
many more billions of barrels that are 
yet to be discovered. 


The greatest potential oil bearing re- 
gion of the continent remaining to be 
fully explored and developed is that 
extensive belt of country embracing the 
western part of the Central Continental 
Valley and extending from the Arctic 
Ocean off the Mackenzie River Basin 
in a southeasterly direction, including 
parts of the Northwest Territories, Al- 
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berta, Saskatchewan, Montana, Wyom- 
ing, the Dakotas, Colorado, New Mex- 
ico, western Nebraska, western Kan- 
sas, western Oklahoma, north and west 
Texas, and the Mexican states of Chi- 
huahua, Coahuila, Nueva Leon, ‘Tam- 
aulipas, and northern Vera Cruz, where 
the Sierra Madre of Mexico meets the 
Gulf. This belt is limited on the west 
by the Rocky Mountain system and its 
extensions. 

The geology throughout this region 
is by no means identical but the forma- 
tions that are productive of oil are gen- 
erally Permian and cretaceous, although 
the older Paleozoics are known to be 
productive and in parts offer great pos- 
sibilities for reserves yet to be discov- 
ered. There are many oil fields in this 
3500 mile long territory extending 
from the Ft. Norman field of the Mac- 
kenzie River Basin to the Poza Rica 
field at its southern end in the state of 
Vera Cruz, Mexico. It is doubtless true 
that there are many additional oil fields 
yet to be discovered by exploration 
and prospecting. This is the great poten- 
tial oil bearing region of the continent 
and that to which we must look for our 
greatest future domestic supplies. 

Other areas of potential production 
that are as yet unproved include the 















southern coast of Alaska and the Pacific 
Coast of British Columbia, Washing- 
ton, Oregon, and northern California. 
The St. Lawrence Basin likewise offers 
potential possibilities as does the Gulf 
Coastal Plain of Alabama, Georgia, and 
Florida. The Atlantic coastal plain in- 
cluding and extending northward from 
Florida to New York likewise offers 
possibilities, but the thin sediments ly- 
ing above the old crystalline complex 
have been studied by geologists and 
geophysicists and many wells have been 
drilled in them without success. Before 
the oil potentialities of these several 
regions have been fully disclosed many 
more wells must be drilled on locations 
selected by the geologist and the geo- 
physicist. 

Even with the possibilities of new 
fields in the presently producing regions 
and many in the several non-producing 
regions just cited, there is no reasonable 
evidence that we can supply the increas- 
ing demands of the nation for any con- 
siderable length of time in the future. 
On the other hand, it seems probable 
that when the decline in production of 
the present 400,000 wells begins, and to 
these may be added the new ones that 
may be drilled in the meantime, we shall 
no longer be able to supply our require- 
ments and it seems probable that we 
shall no longer be able to produce the 
maximum quantity that the 400,000 
wells are now capable of yielding. In 
other words, it appears that we have 
now reached our peak of potential pro- 
duction and that within the next few 
months our wells will begin yielding oil 
at a steadily declining rate. It is possible 
that one or more large oil fields may be 
found in the immediate future that will 
delay the beginning of this decline, but 
it is hardly likely, for it would almost 
have to be a field of the proportions and 
potentialities of the East Texas field. 


What of Synthetics? 


When we can no longer supply our 
needs for lubricants and motor fuels we 
shall of necessity resort to synthetic 
fuels and lubricants derived from oil 
shales, coal, and vegetable matter. Lub- 
ricants from these various materials 
are much less efficient than are those 
manufactured from crude petroleum 
and they are likewise more expensive. 
These synthetic motor fuels generally 
have lower power potentialities and are 
therefore less satisfactory than are the 
gasolines and motor fuels of today. 


It is possible that science will be able 
to improve these synthetic fuels, too, 
but certainly it will be at a cost sub- 
stantially greater than for petroleum. 
Eventually our declining oil production 
will cause its products to reach a cost 
figure to the consumer that will permit 
the manufacture of synthetic fuels. Pos- 
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sibly at that time we shall begin to con- 
serve our petroleum oils for the more 
costly and essential lubricants. 


Foreign Sources of Oil 


Before the industry is driven to the 
extremes of synthetic fuels, we shall 
first consume that quantity of oil that 
is available to us from foreign sources. 
The world is consuming petroleum at a 
present rate in excess of 2,000,000,000 
bbl. annually. With the cessation of the 
war and the development of the various 
countries of the world that is antici- 
pated, this consumption may easily 
reach 3,000,000,000 bbl. annually 
within a relatively brief period. 


If we assume that the continent of 
South America had original petroleum 
reserves equal to one-half the original 
reserves of North America and that 
Asia’s original reserves were equal to 
or greater than those of North Amer- 
ica, it would still be necessary that the 
fields be developed and that the oil be 
transported to this country and to the 
other countries of the world, and it is 
important to remember that their con- 
sumption will most probably increase 
enormously. As already stated, there are 
400,000 or more producing oil wells in 
this country out of a million that have 
been drilled. Eighty-three years have 
been required to drill this number of 
wells. There is no reason to believe that 
there will not have to be drilled a great 
—though hardly equal—number of 
wells to develop an equal amount of oil 
throughout the world. Much time will 
be required to drill them. Enormous 
quantities of machinery, tubular goods, 
and other supplies wiil be needed and 
thousands of men will have to be trained 
in the oil industry. 


Much of this burden will fall upon 
Americans, for our manufacturers have 
had the greatest experience in the build- 
ing of oil field machinery, equipment, 
and supplies. American oil field opera- 
tors and workers have had the greatest 
experience in the development and oper- 
ation of the industry. An enormous 
burden will be thrown upon us. It is 
inconceivable that wells can be drilled 
throughout the world as rapidly, 
cheaply, and effectively as in this coun- 
try. It must be remembered that the 
nations in which these potential oil 
fields occur will require more of their 
own products as will the oil-less coun- 
tries of the world. 


When we look toward the develop- 
ment of the natural resources of another 
nation we must bear in mind that those 
resources are the property of a sover- 
eign people and that they are only to 
be exploited and exported under those 
terms, under those conditions, and un- 
der those laws that are prescribed by 
the particular nation. These must give 
the nation fair remuneration in the 





form of just wages for its workers, a 
full proportion of the resource needed 
in its economy, and a fair exchange of 
other products required by its people. 

It so happens that with the exception 
of our own country and Russia the oil 
producing countries of the world have 
not developed industrial and manufac- 
turing economies, therefore, for the 
manufactured products that they re- 
quire of the industrial nations they 
must exchange their raw or single proc- 
essed products from the oil fields, the 
mines, and the soil. As these non-man- 
ufacturing nations develop their econ- 
omy and their culture, they will need 
more of our products — machinery, 
automobiles, radios, electrical equip- 
ment of all description, and other prod- 
ucts that require the experience and 
skill that these people have not yet de- 
veloped. In return we shall receive 
petroleum and its products. We shall 
receive iron ore and pig iron, bauxite 
and aluminum, tin ore and tin, man- 
ganese ore and ferro manganese, copper, 
sugar and alcohol, coffee, cocoa, and the 
innumerable other products of the peo- 
ples of the world. 

To eliminate the primary cause for 
wars there must be free exchange of all 
these products among the various na- 
tions of the world, limited only by the 
requirements of the various peoples, the 
quantities of the materials available, 
fair trading practices and honest prod- 
ucts, 

Petroleum is one of these materials 
and the nations of the world who need 
it have the right to receive their reason- 
able share of the surplus of those na- 
tions that produce oil, in fair exchange 
for products and commodities required 
by the oil producing nation, which the 
oil-less nations are capable of produc- 
ing. 

The nations of the world owe it to 
themselves and to their fellow nations 
to develop their resorces for their own 
benefit and for the benefit of those na- 
tions with insufficient supplies of a 
given resource, or they must so build 
their laws that other nations with their 
own financial, mechanical, and techni- 
cal resources may undertake the devel- 
opment, it being always borne in mind 
that the host nation is the legal and 
moral owner of the resources to be de- 
veloped and that its people have the 
right to expect and to receive a fair and 
just return for permitting the exploita- 
ae their resources by their guests. 
On The other hand, the guest has the 
right to expect that consideration at the 
hands of his host that will permit him 
to develop the natural resource afid to 
enjoy the fruits of his works commen- 
surate with the efforts expended, the 
hazards of the undertaking, and the 
success attained. Laws should be made 


(Continued on Page 76) 
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flexible only within these very definite 
limitations, 


Mexico 


As we look outside the limits of our 
own country for a future supply of 
oil we first, and naturally, look south- 
ward, across the Rio Grande, to Mexico, 
Central America, and South America. 
The first of these was mentioned earlier 
as being the southern extremity of that 
belt of country extending from the 
Arctic Ocean to the Gulf of Mexico. 
Great oil fields have been developed in 
the extreme southern part of this belt 
such as the Panuco Field and the so- 
called Lower Fields to the southward of 
Tampico. The more recently discovered 
Poza Rica field is at the extreme south- 
ern end of this great monocline. Be- 
tween 2,000,000,000 and 3,000,000,000 
bbl. of oil have been produced from 
these wells. This is almost 10 percent as 
much as all the oil that has been pro- 
duced in the United States. 


Mexico at one time had prolific oil 
fields. Within the last ten years, which 
includes that part of the life of the 
industry during which oil finding has 


been most highly perfected, little ex- . 


ploratory work has been done and few 
wildcat wells have been drilled in the 
country. Although the possibilities of 
another Panuco or another Lower Fields 
may be limited there are many other 
conditions in this region under which 
oil might be found and the geology on 
the Mexican side of the Rio Grande is 
quite similar to the geology on the Texas 
side. Gulf Coastal Mexico definitely has 
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possibilities of new and considerable oil 
fields. 

The Isthmus of Tehuantepec and its 
adjoining parts of southern Mexico 
have likewise produced considerable oil 
from several oil fields. Other possibili- 
ties doubtless exist in this region. Lower 
California likewise offers possibilities. 
Mexico is a rapidly developing country 
and it is probable that the economic and 
cultural advancement will be such that 
its requirements for petroleum products 
will be substantially increased. Mexico’s 
present production is barely sufficient 
to meet its own requirements and it is 
probable that a declining production 
will soon cease to suffice. First, then, 
new oil fields must be found and de- 
veloped in Mexico to supply its own 
needs before we in this country can ex- 
pect any considerable quantity from 
that source. 


Central America 


Central America, including Panama, 
has good possibilities, generally along 
the Caribbean seaboard, but likewise in 
part on the Pacific side. These countries 
are now importers of petroleum prod- 
ucts and new oil must first go to sup- 
plying their own demands before they 
can become exporters. The areas of pos- 
sible production are relatively small and 
we may not reasonably expect any con- 
siderable quantity of oil from these 
sources. 


Colombia 


Colombia has several fine producing 
fields in the upper part of the Mag- 
dalena Basin, and new discoveries have 
been made to the northward, nearer the 





San Juan River provides a waterway 
to tidewater on which tankers up to 
18,000 tons can navigate to Caripito, 
Venezuela, terminal docks 

(Photo courtesy Standard Oil Company) 





coast. The entire Magdalena Basin is 
potential oil country as is the coastal 
plain, exclusive of the Santa Marta 
Mountain region. Colombia too is ex- 
panding its economy and culture and 
should increase its requirements of pe- 
troleum products in the future. It now 
has a surplus of petroleum to export 
and exchange for the manufactured 
products that it requires and will doubt- 
less have more in the future. We may 
look to this country for modest assist- 
ance in supplying the needs of America. 


Venezuela 


To the eastward of Colombia lies 
Venezuela with its great oil producing 
Maracaibo Basin and its probably 
greater Orinoco Basin. Venezuela today 
has a potential production of little less 
than 1,000,000 bbl. daily and it still 
has vast areas of excellent possibilities 
for additional oil fields. Venezuela is 
now and will be for some years to come 
one of the great oil producing countries 
in the world, and though in the normal 
development of its economy and the 
expansion of its culture it will require 
increasing quantities of its products, 
there will still be great quantities for 
export. In the past and at present most 
of: Venezuela’s crude oil has gone to 
Europe and other countries of South 
America. In the future we may expect 
an increasing entrance of Venezuelan 
oil into our own country. 


Peru and Ecuador 


The Pacific Coastal Plain of northern 
Peru and Ecuador compose a region in 
which oil is now being produced and 
where additional fields will doubtless be 
discovered. Products from this region 
have been used to supply the needs of 
Ecuador, Peru, Bolivia, and Chile and 
shipments of crude oil have gone to 
Argentina, Uruguay, and Brazil. Can- 
ada and Europe have likewise received 
large quantities. Petroleum production 
from the presently known reserves of 
this region cannot be increased. On the 
contrary they must decline unless and 
until more wells are completed in ex- 
tensions of present arcas of production 
or in new fields yet to be found. It is 
unlikely that this Pacific Coastal Plain 
will ever produce a sufficient quantity 
of oil to assist effectively in supplying 
the requirements of foreign countries 
other than those of western and south- 
ern South America. 


South America's Potentialities 


The continent of South America has 
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a great potential oil region entirely sim- 
ilar to that described in North America 
as extending from the Arctic Ocean to 
the Gulf of Mexico in Mexico. This vast 
continental syncline of South America 
lies between the Brazilian Landshield of 
the eastern part of the continent and the 


Andes mountain system, which extends 
along the Caribbean and Pacific sea- 
boards from northern Trinidad to the 
tip of Tierra del Fuego. This great geo- 
syncline is approximately 5000 miles 
long and varies from 50 to as much as 
400 miles in width. It extends in a west- 
erly direction from the southern end of 
the Island of Trinidad into Colombia, 
including the northern half of the Ori- 
noco Basin, thence in a southwesterly 
direction through western Colombia, 
Ecuador, and into Peru. From here it 
bends southeasterly, still following in 
parallel the trend of the Andes into east- 
ern Bolivia, where it assumes a southerly 
trend to the southern tip of the con- 
tinent. 

Oil fields have been found in Trini- 
dad, eastern Venezuela, Peru, Bolivia, 
and Argentina. Seepages are known at 
scattered intervals from the northern 
and eastern end on the Island of Trini- 
dad to its southern extremity near the 
end of the continent. Producing oil 
wells have been found in every part of 
this great region where wells have been 
drilled. Doubtless its potentialities are 
comparable to the North American 
geosyncline of which it is in reality the 
structural companion, both occupying 
the same continental positions relative 
to their adjacent mountain systems. 


Argentina is unable to produce as 
much oil as it presently requires, but 
doubtless it has potentialities that, with 
thorough exploration and development, 
would easily bring it within the cate- 
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gory of a nation having a surplus for 
export. With the exception of local 
areas, and the Andes Mountains, all 
Argentina is potential oil bearing coun- 
try. 

The great country of Brazil, with its 
three million square miles of territory 
and its almost 50 millions of peoples, is 
less fortunately situated from the 
standpoint of potential oil territory, 
though it has many other mineral re- 
sources in abundant quantities. For oil 
Brazil must look to the extreme west- 
ern edge of the country in the territory 
of Acre, which lies within the contin- 
ental geosyncline, and to the adjoining 
upper part of the Amazon Basin. Like- 
wise there are potentialities in the 
Parana Basin of southern Brazil and 
oil fields have been found in the state 
of Bahia near the city of Salvador and 
are presently producing. The potential- 
ities of this narrow marine strip extend- 
ing for several hundred kilometers along 
the Atlantic seaboard from Ilheos on 
the south to Recife on the north are ex- 
cellent, but the area at best is small. It 
is probable that Brazil itself will re- 
quire any quantity of oil that might be 
produced from this region. 


Bolivia, in the foothills of the Andes 
and in the plains lying to the eastward, 
has excellent possibilties for large pro- 
duction. Its present transportation fa- 
cilities are meager to non-existent, 
though the cost of getting oil to the 
Atlantic seaboard by no means would 
be prohibitive were its production and 
the quantity of its proved reserve 
sufficient to justify proper installations. 
Bolivia is a potential source of oil for 
its own use and for that of neighboring 
countries, and also, perhaps, eventually 
for ocean export. 
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A camp for workmen, Jusepin, 
Venezuela 
(Photo courtesy Standard Oil Company) 
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Finally, there is that great, almost 
unexplored region of eastern Colombia, 
eastern Ecuador, eastern Peru, and 
northeastern Bolivia that is cut by in- 
numerable large tributaries of the 
Amazon River system. There is only 
one oil field in this vast territory and 
it was found by the first well drilled 
on a fine anticline. Without having in- 
timate knowledge of the geology of this 
upper Amazon region, it is reasonable 
to suppose that there are many more oil 
fields yet to be discovered. 


The price of oil and the more acces- 
sible reserves of the present and past 
have discouraged exploration and drill- 
ing in this region, but eventually this 
work will be carried on. This vast coun- 
try is entirely livable, healthful, and 
the problem of transportation to bring 
crude oil out and material and supplies 
in can be solved on the tributaries of 
the Amazon. The price of a barrel of 
oil must first be substantially higher 
than at present. 


Summary 


In summary, we have reached what 
appears to be the peak of our produc- 
tion in these United States and within 
the very near future, probably within 
a year, are destined to see our petroleum 
industry begin its long decline in pro- 
ducing capacity. In order that this de- 
cline may be kept to a minimum rate 
we must greatly intensify exploration 
for new reserves and the development 
of them when found. At the same time 
we may not within the limits of sound 
economy withdraw oil from new fields 
at such a rate that the ultimate yield 
will be impaired. 


Discovery of new oil fields and the 
development of their potential re- 
sources are greatly handicapped at the 
present time by the low price of oil 
and the scarcity of material, supplies, 
and labor. The second of these cannot 
be corrected until our war effort will 
permit; the first can be corrected at the 
will of the government in such a man- 
ner that the search for and discovery of 
new reserves—to be developed as ma- 
terial and men are available—will be 
greatly intensified. Thereafter we must 
look to foreign sources to supply the 
deficiency of our own production. The 
nations south of the Rio Grande are 
closest to us and we know them best. 


—- . . 
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MANY IMPORTANT NEW FEATURES ...NEW SUPER 
TITAN MODEL... HEAD BIG WILSON DEVELOPMENTS 


We have completed our major war assignments 
and now are engaged in re-tooling for production 
of oil field rigs and winches. Many important 
new features and improvements make the already 
famous WILSON POWER RIGS the most effi- 
cient drilling equipment in the world today. Seven 
of these features can be announced now: (1) The 


Vaca-Manual Drum Clutch Controls; (2) Vacu- 
matic Transmission Speed Changer; (3) New 
Shift Lock on chain tramsmission; (4) Improved 
Packing System in water box; (5) Improved Hy- 
dromatic Brake Coupling Cover; (6) New Method 
of Increasing Life of Bearings and Shafts; (7) Im- 
proved V-Belt Drive. 


WRITE FOR: Bulletin or Additional Information—Also Details of NEW WILSON 
SUPER TITAN RIG, DESIGNED FOR 15,000 FT. DRILLING! 


MANUFACTURING COMPANY, INC. 


REPRESENTATIVE @ 
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GUY E. DANIELS 
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WICHITA FALLS @ TEXAS 
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T' 1E most spectacular oil develop- 
ment in Canada this year is 
“Canol,” about which for reasons of 
security there has been little reference, 
but some information can now be told, 
although many details must be left un- 
mentioned, The Canol project is spon- 
sored by the United States army for the 
purpose of delivering Canadian Oil (ab- 
breviated to Canol) to Alaska. Begun as 
soon as possible after Pearl Harbor, it 
has now made great strides toward its 
objective. Colonel T. W. Essig, director 
of personnel for the Northwest Service 
Command of the U. S. Army, speaking 
in Calgary, last July, remarked: ‘“The 
American Corps of Engineers boasts 
that it performs difficult tasks rapidly; 
the impossible takes a little longer.” 
Two years ago most oil men who knew 
something of the obstacles in the path 
of delivering oil from Norman Wells, 
almost on the Arctic Circle,on the Mac- 
kenzie River, where there were only 
two or three small producing wells in a 
field of unknown size, across a barren, 
frozen, mountainous terrain to Alaska, 
would have declared the project fan- 
tastic, if not absolutely impossible. It 
has taken longer to accomplish than did 
the Alaska Military Highway, but in 
keeping with the traditions of the Engi- 
neer Corps, it is being done, and the 
end, if not yet reached, seems definitely 
in sight. 

The project has three main parts: 
(1) development of enough production 
to supply the demand, (2) construction 
of a pipe line from the field to White- 
horse, and (3) erection of a refinery 
and means of transporting the finished 
product to needed points. All engineer- 
ing administration and supply of this 
project are under direction of Brigadier 
General L. D. Worsham, Northwest 
Division, Corps of Engineers. Captain 
Westling, area engineer on Gen. Wor- 
sham’s staff, has the first task in hand 
and Imperial Oil has been conducting 
the drilling program for him, with Dr. 
T. A. Link as chief geologist. This task 
has gone well. 


The depth to production is not great, 
and wells are quickly completed. On 
completion, after a test, they are cap- 
ped. Hence there are no data available 
from which to estimate reserves or 
probable production rate, but there 
seems to be every indication that the 
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Petroleum in Canada 


x ‘‘Canol’’ project the most spectacular development 
of year—Turner Valley still main source of production 


biy SHloyd K Beach 


field will yield enough oil to meet the 
need in Alaska for the prosecution of 
war against Japan. 

The second task, that of piping oil 
to Alaska, is a big one. When the proj- 
ect began the only maps of the route 
were on a very small scale, little better 
than diagrams. Some 35 years earlier a 
surveyor named Keele went. through 
from the Yukon to the Mackenzie and 
wrote a report of the route followed, 
and the small scale maps presumably 
were based on that report. Aerial recon- 
naissance, however, made possible the 
selection of a route for the pipe line, 
and construction of roads were begun 
along which the pipe could be hauled, 
and laying of the welded line on the 
ground surface is now well under way. 
The problem of getting the pipe to the 
starting point of the line proved no 
small task. Navigation is open for only 
a short summer season, and navigation 
of the water route from end of steel at 


‘Waterways is no inconsiderable job. 


Athabaska River from McMurray to 
Lake Athabaska has a sandy bottom 
that allows the channel to wander from 
day to day. Shallow draft barges are 
needed to avoid getting aground on 
sand bars, and only experienced river 
men can tell where to steer. When the 
lake is reached, the shallow craft are 
unsuitable to weather a storm, and if 
transshipping is to be avoided, one must 
wait for quiet weather and hope to 
reach Slave River out of the lake before 
a storm hits. Fortunately the distance 
is not great. 

About halfway down the Slave Riv- 
er, 16 miles of rapids from Fitzgerald 
to Fort Smith cali for a portage. The 
crossing of Great Slave Lake is a much 
greater hazard than Lake Athabaska, 
for the distance in open lake is con- 
siderable, there are islands, and little to 
aid navigation. Once out of Great Slave 
Lake the worst hazards are over, but 
even a wide, smoothly flowing river can 
give trouble. At spring breakup north- 
erly flowing rivers are subject to tre- 
mendous ice jams, for the upper reaches 
thaw first and let loose large freshets 
while the lower river is still covered 
with. solid ice. The shortness of the open 
river season made it necessary to open 
up new roads and improve others dur- 
ing the winter. Chinook winds reach 
into this country and take off the snow 
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Major, Royal Canadian Engineers (Reserve of 
Officers), is a member of the Engineering Insti- 
tute of Canada, a professional engineer (AI- 
berta),and a Dominion land surveyor—Born and 
educated in Michigan, he attended high school 
at Traverse City and college at Albion—He went 
to the Canadian West in 1906 and except for 
three years in the Canadian Expeditionary 
Force in the last war has remained there—Since 
1927 has served with the Dominion and Alberta 
governments and the Petroleum and Natural 
Gas Censervation,Board in administration of oil 
and gas laws; now with the latter as engineer 
in charge of oil and gas production records. 





counted on for making sleighs run eas- 
ily, and when the Chinook ceases the 
temperature falls sharply. The access 
road was put through, however, and a 
tremendous tonnage of pipe and other 
materials was freighted in. 


Characteristics of the oil are said to 
be such that it can be pumped at very 
low temperatures. Frost never goes out 
of the ground for more than a foot or 
two in summer time, so there is no ob- 
ject in burying the pipe. Work on the 
pipe line has progressed from both ends, 
and a refinery will be ready at the west- 
ern end when the pipe is through. Oil 
will have to be lifted some 4000 ft. to 
the height of land and there is a corre- 
sponding drop westward, although 
Whitehorse is at a higher altitude than 
Norman Wells. The rise to the summit 
appears to be more concentrated than 
the westward fall. 


The number of personnel involved, 
transportation and supply problems, 
and climatic difficulties, all in a most 
sparsely settled wilderness, make Canol 
rank. alongside the ““Big Inch” as a pipe 





How does a 
gun perforator actually 
perform under the pressure and 
temperature conditions encountered in a 
ten thousand foot hole? Here, for the first 
time, is actual proof made possible by the 
Schlumberger testing laboratory where the normal 
of a twenty-thousand 
the next 


and temperatures 
foot hole can be created so that such facts can be 


pressures 
accurately determined. The photographs on 
page graphically tell the story of the tremendous fire- 
power of Schlumberger gun perforators. Three strings of oil 

casing were cemented and placed in the testing 
chamber. When the pressure and temperature reached 6000 


well 
pounds p.s.i. and 265 degrees Fahrenheit, respectively, the 


Schlumberger gun perforator was fired. The result speaks for 
itself. The powder charge was the standard ‘‘red cap"’ load 
regularly used by Schlumberger for difficult perforations. 
The bullets were standard 12 mm. size and of the same 
physical properties as all other Schlumberger bullets. 

In fact, the experiment was conducted under the same 
conditions as found in a well approximately 10,000 


feet deep. Never before has anyone been able to 
see the true penetrating power of an oil well 
Schlumberger no longer 
take for 


perforator. 
asks its customers to 


granted the firepower 
of its guns. 


gun 





This unusual photograph is an enlarge 
ment of one of the 12 mm. Schlumberger 
gun perforations through the three strings 
of casing illustrated on the next page 


Firepower to spare! 
After penetrating the 
three strings of ce- 
mented casing the bul- 
lets partially —_ 
4'' protector 

“ri pie. ; ; Note the still sharp noses 
ix of the bullets lodged in 


the protector pipe at left 
The cemented casing strings 
are at right 


14g” of steel and 7%" of hard 
cement — approximately two 
inches of material — penec- 
trated by Schlumberger 12 mm. 
bullets 











PENETRATION TEST 


GUN: Standard 100 mm. 
POWDER CHARGE: 25.5 grams 
(Regular ‘‘red cap’ charge used 
BRINELL 96 for difficult perforating jobs 
. Normal charge—20 grams). 
BULLETS: Standard 12 mm. 
4 casings used for test. 
3 casings cemented together. 
‘Cement Mix—1 sack cement to 5 gallons of water 


Cement set for 68 hours. 
The cemented casing 


laside the protectes : BRINELL 116 Specifications of the Three Cemented 
pipe. Note the clean, Casings and Protector Pipe 
uniform perforations : Tensile 

ea Py cut- : ——_ O.D. Thickness Weight Strength Brinell Grade 


- 7.5mm. 5 lbs. 101,000 207 N-80 

6%" 11 mm. 28\Ibs. 97,000 196 N-8 

8%" 10.5mm. 36 lbs. 60,000 116 H-40 
(Protector Pipe) 


BRINELL 196 


10%" 7.5mm. 50,000 9% 
Conditions of the Test Well 
Sleltiiek Fresh Water 
TEMPERATURE 265° F. 
PRESSURE: 6000 Ibs. p.s.i. 
EQUIVALENT: 10,000 ft. well (approximate) 
RESULTS: 
Eight shots were fifed, each penetrating the three 
. ee cemented casings and pointing approximately 6 mm 
ann ll gay i “ steel . ae % through the fourth (protector) casing 
cueontanet chium aa the NOTE: Before shooting, the gun was in water for 
Pp oe diet ge e ie wa 1} hour—the time required to raise the tem 


perature from 212° to 265° F 








SCHLUMBERGER WELL SURVEYING CORPORATION 


HOUSTON, TEXAS 





(Photos by Richard Finnie for U. S. Engineers, Northwest Division) 


Workmen bolt the base-sheets of an oil tank, in sub-zero 
weather of the Far North 


These three units of a floating-plant, loaded with equipment, 
constitute the largest tow-load that went down the Mac- 


kenzie waterways to Norman Wells 





line engineering achievement. The 
quantity of steel involved, and the 
amount of oil to be moved through the 
pipe line are small in comparison, but 
those facts do not detract from the 


comparative difficulties of this job, now ~ 


nearing completion. 


It is now more than 20 years since 
oil was discovered at Norman Wells. 
Commercial production has been ob- 
tained for more than 10 years, and 
since 1939 aviation gasoline has been 
turned out in a refinery at the wells. 
Operations have normally been carried 
on for only four months each year with 
a throughput of 15,000 to 20,000 bbl. 
per season. This output was adequate 
for the business formerly available. 
When an emergency arose demanding 
much greater quantities of oil delivered 
to a point 500 or 600 miles away, it 
was quite fitting for the government to 
go into the oil business, rather than for 
the project to be a matter of private 
initiative. Private capital would have 
demanded to know that there was a 
supply adequate to amortize the pipe 
line. The Army shipped the pipe first, 
and it appears to have been right. 


Alaska Military Highway 


When the Canadian Pacific Railway 
was built 60 years ago, it crossed hun- 
dreds of miles of country that was un- 
favorable for agriculture if not actually 
barren. Cuts made by the excavation 
of the road bed exposed ore in places, 
and the very fact that there was means 
of access to the Pre-Cambrian shield 
encouraged mining development, which 
has taken a foremost place in world 


metal mines. Now the construction of 
the Alaska Military Highway may be 
expected to enact a similar denouement 
of the earth’s riches in an almost un- 
known country, much of which is prob- 
ably favorable to oil development. Al- 
ready we hear of a shallow well drilled 
about 100 ft. deep for water that gave 
a show of gas. Geological parties have 
been making studies of the terrain dur- 
ing the past summer. 


Wartime Oils 


Turner Valley continues to be the 
source of all but about 4 percent of 
Canada’s oil production, and although 
the Conservation Board has set produc- 
tion allotments designed to obtain a 
maximum safe yield, the field seems 
definitely to have passed its peak. Com- 
pletions in 1942, not counting dry holes, 
were only 28 against 43 in 1941 and 
fewer wells were being started. The oil 
controller needed all the oil he could 
get, and the situation resulted in a 
decision by the Canadian government 
to finance marginal wells in the proved 
area of Turner Valley. An announce- 
ment was made in April of this year 
of the formation of Wartime Oils, Ltd. 
A. A. Carpenter, formerly commissioner 
of public utilities for the province of 
Alberta, and at an earlier date judge of 
the district court, was appointed presi- 
dent, and directors are J. G. Spratt, 
general manager of Anglo Canadian Oil 
Company, Ltd., and associated compan- 
ies; A. H. Mayland, head of Gas and Oil 
Refineries; L. D. M. Baxter of C. & E. 
Corporation, and K. J. Morrison, C. A., 
secretary-treasurer. C. J. Stewart is 


THE PETROLEUM ENGINEER, October, 1943 


Orr rr rrr rrr 


field manager. An agreement has been 
entered into whereby the government 
owned company undertakes to finance 
wells in approved locations, with a limit 
on éxpenditure per foot drilled. 


On completion, the owners of sub- 
surface rights will collect half of their 
royalty, the other half being deferred 
but collectible later. With this excep- 
tion the net revenue will go to Wartime 
Oils until drilling costs and interest at 
3 percent are repaid. Wartime Oils 
will continue thereafter to receive a 
royalty of 2. percent for each $25,000 
advanced for drilling, and the deferred 
Crown or other royalty, together with 
current owners royalty, will be the only’ 
charges against net revenue, the re- 
mainder accruing to the lessee. 


The royalty to Wartime Oils is in- 
tended to safeguard against losses from 
wells that do not pay out, and it is not 
contemplated that the company will be 
a profit making venture. To date the 
only locations approved are in town- 
ship 19, and 10 wells have actually been 
spudded under agreements with War- 
time Oils. 


Other Valley Developments 


In Fig. 1, a graph of Turner Valley 
production from limestone wells in the 
“oilwell” list is given that shows the 
mean daily production over weekly 
periods from the middle of 1940 to date. 
Performance of a group of wells com- 
pleted to the date the graph begins is 
also shown on the same basis and both 
of the graphs are at semi-log scale. From 
this graph it is apparent that the pro- 
duction has been maintained only by 
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the completion of new wells, and that a 
definite decline in total production has 
been apparent for a year. It will also be 
noted that the decline rate of the group 
of wells shown was about 42 percent 
annually to the end of August, 1942. 
Since then the decline on the average 
appears to be only half as great or about 
21 percent annually. This improvement 
may be credited to a scheme of al- 
lowable production in which the older 
wells, with poor gas-oil ratios, were 
given gas allotments. These wells may 
produce as much oil as they can within 
their gas allotment, for the most part 
using their own judgment regarding 
the manner of production. Some are 
produced for an hour a day, others on 
alternate days or at other intervals. In 
some cases a well has been rested for a 
month or more. If the combined decline 


‘rate is considered, it seems evident that 


the scheme has worked out for the bene- 
fit of the operators. There is no ground 
for believing that the oil wells in this 
group could produce any more oil if 
they were flowed full time. In a year’s 
time they would certainly produce 
much less. 

A recent outstanding discovery 
seems to be a second limestone occur- 
rence below the fault block from which 
the rest of the field produces. It was 
found on the east side, at the north end 
of the field. The main fault block lies 
on a dip of 30° or more to the west 
with a gas cap at the top originally 
above about minus 2000 ft., and with 
oil-water interface originally about mi- 
nus 4500 ft. In the southern end of 





More than 550 miles of pipe line is 


being laid from Norman Wells to the 
Whitehorse area in the Yukon 
(Photo courtesy National Film Board, Canada) 
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the field water has appeared as high as 
minus 3900 ft. or perhaps a little higher 
but it is still considerably lower at the 
north (newer) end. In the new discov- 
ery oil has been found without water 
as low as minus 5300 ft. 


During the last year the field has 


been extended only one location north- 
ward, British Dominion No. 5 being a 
much better than average well, whereas 
its west offset, Maryland No. 1, is only 
a small well. At the south end the field 
has also been extended one location. 
Brown No. 6 was begun in 1939 and 
drilling was suspended when it looked 
as though the limestone would be found 
too deep to contain oil. Favorable re- 









sults on the location north of Brown 
No. 6 led to resumption this year with 
completion of an oil well of about av- 
erage production. An offset to Brown 
No. 6 to the northeast, although not 
extending the field, is large enough to 
give a new interest to this part of the 


field. 


Consideration was given to the pos- 
sibility of finding a productive zone 
underlying the two porous zones in the 
Rundle (formerly called Madison) lime- 
stone. It was believed that it would be 
necessary to go to the Devonian lime- 
stone in order to achieve this, and a 
number of companies joined in a well 
called the Devonian Test. After drilling 
1500 ft. of Palaeozoic beds the succes- 
sion faulted to Blairmore and the well 
was completed in the Rundle as a better 
than average producer. The lowest 
stratigraphic horizon reached was lower 
Banff shale. In 1932 McLeod No. 4 was 
drilled through the Palaeozoic over- 
thrust and encountered younger beds 
after penetrating more than 600 ft. of 
Banff shale. The Devonian test is near- 
ly 3 miles south of McLeod No. 4 (2% 
miles southerly measured along the axis 
of the field) and is more than 2000 fet. 
lower structurally at the top of Rundle 
limestone. 


Other Alberta Developments 


Vermilion. The Vermilion field had 
a considerable rest in production from 
late October, 1942, to early May, 1943. 
The only outlet for oil aside from a 
little local fuel is to the Canadian Na- 
tional Railway for use as locomotive 
fuel, and Vermilion Consolidated Oils, 


which was operating a plant for removal 
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Over a crystal clear Yukon lake snakes 
a section of the Canol pipe line 
(Photo courtesy National Film Board, Canada) 
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of sand and water, found it uneconomic 
to continue operations at the 1942 price 
structure. Eventually a new price struc- 
ture was established under which oper- 
ations could continue and since May 
the treating plant has been in opera- 
tion. 

Cannar Oils, underwritten by Ca- 
nadian National, has begun a develop- 
ment program and six of its wells were 
in production by the end of August 
with additional development in a 50- 
well program continuing. 


The new price structure allows the 
producer $1.25 per bbl. for clean oil 
delivered at the treating plant if B. S. 
& W. does not exceed 25 percent and 
a sliding scale penalizes greater percent- 
ages of B. S. & W. From this maximum 
price is deducted a trucking charge of 
8 cents per gross bbl. and pumping 
cost on an hourly basis where oil is in 
sumps or tanks so low as to make pump- 
ing necessary. Development in this field 
has not been limited to Cannar and 
several other companies are active. 

Taber. The Taber field has seen con- 
siderable activity. The field is spotted 
and there have been a number of dry 
holes. Dominion Oil Company, a sub- 
sidiary of Standard Oil Company of 
California, which began operations in 
Alberta as Standard Oil of British Col- 
umbia, has a well in this field that pro- 
duced more than 50,000 bbl. its first 
year. The oil is 18.5° A.P.I., free from 
water, and comes from the Ellis. Plains 
No. 2, completed in 1937, yields from 
the Sunburst and its 26° oil is produced 
with considerable water, oil forming 
only about 25 percent of the total liquid 
pumped. Dominion has drilled other 
wells, two of which appear to be pro- 
ducers and further development con- 
tinues with Imperial Oil also entering 
the field. 

Wildcats. Earlier discoveries of oil 
at Princess and Tilley did not prove 
commercial, although some oil has been 
produced, and prospecting near the first 
discoveries ceased after several wells 
were dry. There seems, however, to be 





TABLE 1 

Consumption of petroleum fuels in 
Canada 

(Condensed from Dominion Bureau of Statistics) 


Thousands of barrels) 


1942 1942 | 1943 
12 months | first half | first half 


Gasoline 26,780, 11,973, 11,859 
Tractor distillate. . 1,200 532| 522 
Light fuel oil....... 8,013) 4,189 4,110 
Heavy fuel oil... 15,892 7,768}. 6,699 

Total... : 51,885 24,462 23,190 











a gas field at Princess that may prove a 
valuable reserve. 


Most of the wildcat drilling during 
the year has been done by major com- 
panies, and quite a wide area has been 
prospected by this development. As a 
result of surface geological studies and 
geophysical work, both seismic and 
gravimetric, several wells on the plains 
explored lower Palaeozoic horizons and 
additional plains tests continue. A num- 
ber of prospects are drilling in the foot- 
hills. One of these, Shell Norman at 
Jumping Pound, has recently found the 
top of the Rundle limestone at a depth 
of 11,588 ft. and has gone 171 ft. into 
the lime making it the deepest test in 
Canada. Several other tests of foothills 
structures are under way. Hope for an- 
other field similar to Turner Valley does 
not die, but wildcats in the foothills 
have run into considerable dry hole 
money, and a company must have ample 
resources to begin even a single test. 

Most major companies of the United 
States are now represented in Alberta. 
Some of the representatives hold only 
a watching brief; others have gone so 
far as to set up a geological office, 
whereas several have pushed ahead to 
enter a drilling program. 


Tar Sands 


Among all the attempts at develop- 
ment of the Tar sands, commercial pro- 
duction of these important reserves of 
oil has not been reached, but it is very 
probable that they will one day become 
a very important source of oil in this 
continent. Abasand separated about 
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20,000 bbl. in 1941 and had a fire that 
seriously damaged their equipment at 
the end of that season. In 1942 the 
plant was repaired and operations began 
rather late with a recovery of only about 
10,000 bbl. during the season. This year 
they had separated no oil up to the end 
of August but an announcement was 
made about the middle of April to the 
effect that the Dominion Government 
was putting up $500,000 for investiga- 
tion and further development. No 
statements have been made during the 
season regarding progress but it is 
known that research and some field 
work is being done. 

About 60 miles below McMurray at 
Bitumount, R. C. Fitzsimmons has done 
considerable work over a period of years 
and in 1938 he installed a refinery con- 
sisting of batch still, fractionating 
tower, and some tankage and in about 
60 days operations that year separated 
quite a quantity of bitumen, which in 
part was shipped to Edmonton and has 
been used as a base for manufacture of 
asphaltic paints, roofing asphalt, etc. 
This year, L. R. Champion undertook to 





TABLE 2 


Canedian crude oil production, including 
natural gasoline, bbl. 


1942 1942 1943 
12 months | first half | first half 


Turner Valley | 10,003,935 5,087,637) 4,803,719 





Other Allerta jields.| 139°335| | 56.845) | 63-772 
Tar sands er ae 10,041 1,421 0 
Northwest Terri- 
tories...........| 37,521] 9,674) 89,929 
Ontario...........| 145,090] 73,865) 66,737 
New Srunswick... .| 26,879) 12,017| 13,713 
Taral.......| 10,362,801] 6,241,450) 5,037,870 
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reorganize the company under the 
name, Oil Sands, Ltd., and a number of 


men are actually working at the plant. 


Very little information is available 
regarding results of research that has 
been under way for the last year or so 
but it is known that the oil when sep- 
arated cracks easily and light products 
may be obtained from it as well as 
asphalt. What process will be used in 
future to make these deposits available 
as gasoline is still a matter of conjec- 
ture. Hydrogenation is a likely process 
and would probably yield gasoline at 
lower cost than would be the case if 
starting with coal. The chemical treat- 
ment of tar sands is likely to be more 
economical than would be the case if 
starting from coal and the relatively 
small cover over the sands permits of 
stripping the overburden and quarrying 
with power excavators as against min- 
ing coal. 


Price of Oil 


Effective April 1, 1943, the price of 
oil from the Turner Valley field was 
increased 15 cents per bbl., making 41° 
oil $1.66 with a differential of 2 cents 
per degree up to a maximum fo $2.12 
for 64° or over; 41° is approximately 
the average gravity of the field. The in- 
crease in price to producers was ab- 
sorbed by the refiners without increas- 
ing the retail price of gasoline. 


Alberta Petroleum Association 


Oil operators may watch each other’s 
movements jealously in some ways, but 
in Alberta they have learned that many 
conditions may be improved by work- 
ing together and the Alberta Petroleum 
Association was formed some years ago. 
It makes no attempt to act as a clearing 
house for scouting of drilling progress 
and geological information, functions 
thoroughly handled by the Petroleum 
and Natural Gas Conservation Board, 
but it does very useful work in dealing 
as a body with the various governmen- 
tal regulations. Rationing of tires and 
automotive equipment are handled 
through the A.P.A. office, as well as 
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TABLE 3 
Alberta drilling activity 
(Feet of hole drilled) 

















_ Turner Valley Other Natural gas 
1942 (including extension) oil fields development | Wildcat Total 
RES eer 114,653 3,568 0 18,246 136,467 
eo suomi adaacate 91,451 24,222 0 24,385 140,058 
errr 67,679 21,830 4,691 26,894 121,094 
EO 78,556 16,288 2,814 20,444 118,102 
MN (a iaossarieiaees 352,339 65,908 7,505 89,969 | 515,721 
1943 

No rcs accenoenune 63,469 3,255 2,195 17,756 86,675 
Second quarter.................-. 40,893 17,185 1,129 29,004 88,211 

















one obtained a small showing that has not yet been 


still drilling. 





In 1942, wells drilled to exploit oil discoveries outside Turner Valley numbered 27, of which : produced only 
gas, and 8 obtained oil production. Wells tisted as ‘‘wildcat” numbered 38, of which 28 were completed during the 
year. One obtained some commercial production, another had a good showing of oil and is still ps 


produced. 
During the first half of 1943, wells drilled for exploitation of oil discoveries outside Turner Valley numbered 
13 of which there were 10 completions, with oil production obtained from 7. Two wells were drilled for gas develo; 
ment with one completion. Twenty-two wildcats drilled resulted in 2 gas wells and 9 abandonments, with 11 wells 


ing tested, and 








applications for priorities on drilling 
and production equipment, labor prob- 
lems involved by Selective Service and 
military demands, war loan drives, and 
many related wartime problems. B. L. 
Thorne is president and E. W. Kolb is 
full time secretary. 


Equipment and Materials 


Shortage of steel required for pipe 
and drilling equipment, refining, etc., 
threatened for a time to check develop- 
ment, but so far as can be observed, no 
wells for exploitation of known re- 
serves have been halted for this reason 
nor can it be said that wildcat develop- 
ment has been stopped or even checked 
by reason of steel shortage. For this the 
Canadian oil industry must thank the 
sympathetic cooperation between Unit- 
ed States and Canadian authorities. The 
steel shortage brought about a volume 
of red tape in procuring priorities and 
this is a burden, particularly in obtain- 
ing replacements, for a part needed in 


drilling may have an intrinsic value. 


that is small in comparison with the 
telegraph charges required to obtain 
authority to purchase it, and a drilling 
crew at $150 per day can run up quite 
a bill if time is lost while the part is 
being obtained. Although drilling, pro- 
duction, and refining equipment has 
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been available, supply of automotive 
equipment is now critically short. 


Refining 


Gas and Oil Refineries put a polymer 
plant into operation during the year 
and an alkylation plant has been erected 
at the Imperial Oil Refinery at Calgary. 
The latter has been in operation for 
several months. Concurrently Turner 
Valley natural gasoline plants have been 
stabilizing isobutane, which was for- 
merly wasted, and there is now a pro- 
posal to combine two of the plants into 
one. This will involve abandonment of 
a low pressure absorption plant, re- 
arrangement of present pipe lines, and 
some extension to gathering lines. When 
completed it will become possible to 
utilize gas now vented because of its 
low pressure. 


Developments Outside Alberta 


In Saskatchewan several deep tests 
are under way but no oil discoveries 
have been announced. In Ontario some 
old wells were reconditioned and put on 
the pump after being inactive for sev- 
eral years, but most of the development 
has been limited to natural gas. Strip- 
per wells yield about 400 bbl. daily. 
New Brunswick continues production 
of about 80 bbl. daily from stripper 
wells. 

Some attention is being given to pos- 
sibilities of oil development on the 
Atlantic seaboard with drilling in prog- 
ress in Prince Edward Island and the 
Gaspé Peninsula of Quebec. Geological 
studies in Nova Scotia and other parts 
of Quebec may lead to drilling. 


Consumption of Oil 


The gasoline ration, which began 
April 1, 1942, on a basis of 60 coupons 
annually for a pleasure car and which 
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Another well comes in at Norman 
Wells 


(Photo by Richard Finnie for U. S. Engineers, 
Northwest Division) 












The Seismograph Service Corporation of 
Delaware, with permanent offices in Caracas, 


Venezuela and Barranquilla, Colombia — 


Offers 


In both countries Reflection and 


Refraction Seismograph surveys. 


In Venezuela NOW and in Colombia 


later, Seiscor Well Logging by the 
Hayward Method. Also Gamma 
Ray and Neutron Well Logging. 





World Wide Experience 
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permitted purchase of 5 gal. per coupon 
was cut to 3 gal. per coupon in the 
prairie provinces on October 1, 1942. 
In other parts of Canada the cut came 
earlier. Beginning also in October, 1942, 
many ration books were called in and a 
lower category was substituted. On 
April 1, 1943, the basic category, des- 
ignated as AA, provided 40 coupons for 
the ensuing year. So far the value of the 
coupon remains at 3 gal. and the car 
owner may use them at his discretion, 
but if he runs out before the end of the 
year he must lay up his car. Higher 
categories are provided for essential 
driving. Pleasure driving has declined 
to a very low point but consumption by 
the armed forces has prevented any 
material drop in total consumption. The 
Alaska Military Highway demands have 
affected the supply for the prairie prov- 
inces. 


Natural Gas 


Demand for gas has noticeably risen. 
Many operations of the armed forces 
have been so situated as to permit use of 
gas fuel rather than coal. The coal situ- 
ation has been aggravated by the dimin- 
ished number of miners and at Ed- 
monton where there is a coal field 
under the city and probably half the 
population normally uses coal for house 


heating, increased gas demand is found. 
Influx of American Army and contrac- 
tor personnel to Edmonton has also 
increased the gas demand. Edmonton’s 
gas supply came entirely from the Vik- 
ing field from late in 1923 when gas 
was first delivered there until October, 
1940, when gas from the Kinsella field 
was turned into the line. The Viking 
field is about 75 miles southeast from 
Edmonton and the Kinsella field an- 
other 10 miles beyond. Viking has 19 
producing wells, at least one of which 
has too small a yield to be of value. 
Closed pressures indicate that it still has 
a considerable reserve of gas before 
compressors will be needed, but with 
Kinsella close by, having considerably 
greater reserves, it has been the policy 
of North Western Utilities, operating 
both fields as well as distribution, to 
conserve the Viking supply. Two Kin- 
sella wells drilled in 1932 marked wide 
boundaries. Five more wells were drilled 
in 1941, four in 1942 (some of these 
were not actually completed until early 
1943), and five wells were authorized 
for 1943. The supply of Edmonton thus 
appears to be well in hand for the years 
to come. 

A recent wildcat near Athabaska 
found gas at a very moderate depth— 
about 1700 ft.—with closed in pressure 











row Engineering Study 


close engineering supervision. 














The U. S. Bureau of Mines has compiled and published a comprehensive 
engineering study on the Rodessa field in Louisiana, Texas, and Arkansas. 
Objective of the report is to make available factual and statistical data on 
well performance and to show established trends of modern operating 
methods and practices in high-pressure, gaseous reservoirs developed under 


The field was discovered in August, 1930, when a well drilled to a depth of | 
5506 ft., in Caddo Parish, Louisiana, produced gas in commercial quantities. 
Discovery of oil was in July, 1935, at a depth of 6048 ft. Consisting of 
approximately 24,500 acres of oil-bearing land developed by 1,026 wells 
and 18,500 acres of gas-bearing land developed by 116 wells, the field was 
estimated to have produced 127,153,228 bbl. of oil to January 1, 1942, or 
72.2 percent of its anticipated 176,000,000 bbl. of recoverable oil. |i 
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Stringing pipe for the Canol pipe line 
(Photo courtesy National Film Board, Canada) 





of about 500 lb. and a very large open 
flow. Although looking for oil, the op- 
erators plan to drill more wells and 
should a gas field be proved it is about 
as close to Edmonton as Kinsella, though 
in a different direction. 

Gas has been known to be available 
near Pouce Coupe for some time and a 
gas well was completed this year. 
Efforts are now being made to supply 
Dawson Creek, B. C., the starting point 
for the Alaska Military Highway, but 
the project is still in the prospect stage. 

Calgary, Lethbridge, and other towns 
along the pipe line are supplied from 
Turner Valley. Much of Turner Valley 
gas reserves were allowed to go to waste, 
but efforts of the Conservation Board 
have materially reduced the wastage. 
Here, too, demand for gas has, been in- 
creased with war activities though not 
as sharply as at Edmonton owing to 
the large proportion of the population 
already using gas. Quite a material load 
is demanded by a plant that fixes nitro- 
gen as ammonia, a starting material for 
manufacture of explosives, fertilizers, 
etc. 

When Turner Valley becomes ex- 
hausted there are not as great reserves 
available to Calgary and Lethbridge as 
in the case of Edmonton. Bow Island 
has some stored gas and Foremost pro- 
duction, useful as a standby to tide over 
brief emergencies, is also small. The two 
fields connected to the Calgary pipe line 
would be exhausted in a few years. 
Princess is the most promising other re- 
serve within reasonable distance of Cal- 
gary and is a little more than 100 miles 
distant. 

The Medicine Hat-Redcliff field con- 
tinues to supply domestic and indus- 
trial demands within the field. Brick, 
tile, pottery, glass, flour milling, and 
green houses, are dependent on gas. One 
new well was drilled last year and two 
authorized in 1943. Pressure has gone 
down very materially in an area where 
industrial wells are too closely spaced, 
but the thin sand with its low permea- 
bility seems to have protected the rest 
of the field from too rapid depletion. 

Western Canada and particularly 
Alberta is now looked upon in the 
United States as the remaining big oil 
prospect on the continent. Certainly its 
possibilities have been by no means ex- 
hausted, although wildcat wells have 
been scattered rather widely. One minor 
field was developed less than a mile from 
an earlier wildcat that had only a show- 
ing of oil and this leads very pointedly 
to the suggestion that some of the wild- 
cat failures may have been just on the 
fringe of a productive area. A very ac- 
tive year is looked for in 1944. 
ww we 








THE PETROLEUM ENGINEER, October, 1943 











THE PETROLEUM ENGINEER, October, 1943 


a") 


SNe 
t= «Se! foe 


i 


2 








FOR REFINERY ENGINEERS 


Imost every day refinery engineers and 
chemists have use for a reference book thor- 
oughly covering the subject of steel and alloy 
tubing for the petroleum industry. Such a 
book—Technical Bulletin 6-D—prepared by 
Babcock & Wilcox, is available free. 


Technical Bulletin 6-D, prepared after much 
intensive research and study of Refinery 
Problems, contains 157 pages of technical 
data, much of which has never before been 





SEAMLESS DIVISION 


published. It covers such subject matter as: 
Manufacture of B&W Seamless Croloy 
Tubes; Facilities for Research and Testing; 
Influence of Alloy Elements; Chemical Com- 
position; Rupture and Creep Testing; Ther- 
mal Expansion data; Microstructure; Air- 
hardening Properties. 


Babcock & Wilcox will be glad to send you 
a copy of this Bulletin. Just write request on 


your business letterhead. 
TA-1261 


THE BABCOCK & WILCOX TUBE CO. © 


‘ @, 
BEAVER FALLS, PA. 
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Cooperation—The Way to 


Inter-American Development 


xt Trade progress between the Americas since outbreak 
of war emphasizes future possibilities 





HEN Hitler launched his armies 

against Poland in September, 
1939, and plunged Europe into war, 
there was immediately widespread rec- 
ognition in the Western Hemisphere of 
the need for expansion of inter-Amer- 
ican trade, and the development of new 
industries in Latin America. Like the 
United States, the other American re- 
publics from colonial days had carried 
on a large trade with Europe. In 1937, 
a year of fairly heavy foreign trade, 
about 30 percent of all the exports of 
Latin America went to continental Eu- 
rope. In turn, continental Europe sup- 
plied about one-third of Latin Amer- 
ica’s imports, mainly factory goods and 
industrial. materials such as steel and 
chemicals. 

As the ruthless Axis war machine 
swept over continental Europe, into the 
Mediterranean and Russia, the forces 
operating to draw the Americas closer 
together for hemisphere defense and 
trade became more compelling. This 
was particularly noticeable after the 
fall of France in 1940 and the attack 
on Pearl Harbor. Our armament pro- 
gram, swelling into gigantic and un- 
precedented war production after 
Pearl Harbor, opened a tremendous 
market for metals and other raw ma- 
terials from hemisphere sources. 


With the fall of Singapore and the 
Japanese conquest of the great tropical 
resources of the South Pacific, inter- 
American trade received further stimu- 
lus. This is the stimulus derived from 
the development of new and additional 
hemisphere sources of rubber, quinine, 
fibers, and vegetable oils to replace the 
loss of supply sources in the Far East. 
These products of tropical agriculture 
and forests before the overrunning of 
Malaya, the Philippines, and the Neth- 
erlands Indies by the Japanese had been 
imported chiefly from the Orient, al- 
though rubber and cinchona trees are 
native to the tropical Americas. 


Trade Increases 


Together, these forces were sufficient 
to roll up a huge volume of trade be- 
tween the United States and the other 
Americas. In fact, imports from the 
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other Americas in 1941 and 1942 to- 
taled about $1,000,000,000 each year, 
about double the pre-war volume. In 
large part, this was the result of heavy 
United States purchases of metals, ni- 
trates, wool, and other essential mate- 
rials from Latin America. In dollar vol- 
ume, these increased purchases by the 
United States offset largely the elimina- 
tion of most of the continental Euro- 
pean market from Latin America’s for- 
eign trade. Our exports to Latin Amer- 
ica also increased sharply. 

There were important limitations, 
however, on the war-time growth of 
inter-American trade. First came the 
shipping shortage, in evidence as a lim- 
iting trade factor before Pearl Harbor 
as well as afterward. Then came the 
wholesale conversion to war work of 
manufacturing industries that ordina- 
rily provided the bulk of United States 
exports to Latin America, such items as 
automobiles and industrial machinery. 
Also largely absorbed into war produc- 
tion were steel, chemicals, and other 
factory materials that the other Amer- 
icas in the earlier phases of the war had 
purchased in larger quantity from the 
United States to replace former imports 
from Hitler-dominated continental Eu- 
rope. 

Through most of 1942 and well into 
1943, the major limiting influence on 
trade between the United States and the 
other American republics was shipping. 
More recently, however, improvement 
in shipping conditions has been reflected 
in relatively heavy imports of such items 
as coffee and cocoa from Latin America 
and an increase in Caribbean oil produc- 
tion. At the height of the shipping 
squeeze, great peace-time staples of in- 
ter-American trade like coffee, cocoa, 
and sugar had to give way to copper 
and manganese and similar strategic 
war, industry needs in competition for 
shipping space. 

Meanwhile, supply rather than ship- 
ping has become more important as the 
determinant in the volume of exports 
from the United States to Latin Amer- 
ica. Inventories and stockpiles of manu- 
factured goods, from automobiles to 
hair pins, have declined. Steel, chem- 


P 090. 


Assistant Coordinator of Inter-American Affairs 


icals, electrical equipment, and other 
basic industrial supplies have been chan- 
neled largely into war production. It is 
impossible to make a close analysis of 
these trends in the absence of. detailed 
foreign trade figures, discontinued by 
the Commerce Department for security 
reasons; but there are various indica- 
tions of an increase in imports from 
Latin America as contrasted with the 
export trend. In the first six months of 
1943, for instance, balance of trade 
statistics show the other Americas ex- 
ported to the United States $208,000,- 
000 more than they imported from this 
country, excluding gold and silver. This 
represents a further rise in the balance 
in favor of the other Americas over the 
1942 level, when Latin America accu- 
mulated the heaviest export surplus in 
trade with the United States in 20 years. 
Another indication of the trend is the 
Commerce Department’s August fig- 
ures on total United States imports. 
These amounted to $316,000,000 
against $186,000,000 in August, 1942. 

Besides such items as coffee and cocoa, 
the recent rise in imports undoubtedly 
includes strategic metals and rubber, 
quinine, and other tropical-grown ma- 
terials formerly imported mainly from 
outside the Western Hemisphere. The 
war-time development of Hemisphere 
resources is yielding an increasing vol- 
ume of these strategic products. Al- 
though the total production still is 
small compared with former imports 
from outside the hemisphere, the trend 
is upward for imports of these items 
from Latin America. 


What is the significance of these 
trends? This question can be answered 
accurately only when the trends can be 
studied in a long perspective of time 
and postwar testing of inter-American 
trade foundations. But one thing is ob- 
vious: the development of inter-Amer- 
ican trade since the outbreak of the war 
in Europe more than four years ago 
emphasizes the potentials that exist in 
the vast and varied resources of the 
Americas. These potentials, as we have 
seen, can be developed and realized in 
terms of complementary production 
and interchange among the Americas. 
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COMPLETE ENGINEERING SERVICE 
FOR THE CONSTRUCTION OF ALL 
OIL REFINING PROCESSES.... 


Demand for modern refining processes brings need 


for immediate action and planning. Mid-Continent 
engineers are prepared to help you develop your 


plans to meet post-war responsibilities. 


Write for Complete Information 


DALLAS “ 
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Another important point about the 
wartime development of inter-Ameri- 
can trade is this: it shows what can be 
done through voluntary cooperation 
among independent countries, working 
together for common ends. For it is 
inter-American cooperation, built up 
the last half century and brought to its 
highest peak of achievement since Pearl 
Harbor, that has expedited the develop- 
ment of hemisphere resources and inter- 
American trade. 


Vehicles of Cooperation 


The mechanisms for inter-American 
cooperation in the economic field, as 
well as other fields, have been strength- 
ened and enlarged. inter-American 
committees and commissions and new 
agencies of the individual American re- 
publics have been organized to provide 
improved means for cooperation in the 
development of hemisphere trade and 
industries. These include the Inter- 
American Financial and Economic Ad- 
visory Committee, the Inter-American 
Development Commission and the de- 
velopment commissions in each of the 
21 republics, and the Inter-American 
Coffee Board. In Costa Rica, the Inter- 
American Institute of Agricultural 
Sciences has been established to improve 
hemisphere agriculture and aid in the 
development of complementary pro- 
duction and trade. The United States, 
through the Office of Inter-American 
Affairs, has set up special agencies for 
cooperation in health and sanitation, 
food growing, and transportation proj- 
ects to support development of hemi- 
sphere resources. These are matched by 
many similar agencies set up by other 
American republics. When this war is 
over, the machinery of inter-American 
coéperation will be much more highly 
organized than before the war. 

The new vehicles of inter-American 
cooperation have been established with- 
in the framework of inter-American 
cooperation evolved from a series of 
Pan American Conferences and mect- 
ings of American Foreign Ministers. At 
the Rio de Janeiro Conference of Amer- 
ican Foreign Ministers, held shortly 
after the attack on Pearl Harbor, the 
basis was laid for a great program to 
mobilize hemisphere resources behind 
war industry.and to bolster hemisphere 
defenses. Under this program many 
bilateral arrangements have been made 
between the United States and other 
American republics for development of 
production of strategic materials, for 
improvement of health and sanitation 
conditions, for building strategic high- 
ways, for extension of credits, and shar- 
ing of machinery and technical skill to 
develop basic industries essential to 
hemisphere defense and strategic pro- 
duction. 

Thus development of hemisphere re- 


94 


sources has gone forward on a broad 
scale, despite the slowing or postpone- 
ment of industrial development in lines 
that do not rate high priority on ship- 
ping space, machinery, industrial ma- 
terials, and technical skill. Hemisphere 
development, in short, now generally is 
in a pattern of war necessity, and this 
development contributes greatly to 
United Nations war strength in supply- 
ing increasing amounts of indispensable 
materials for North American and 
British war industries. The importance 
of these contributions to United Na- 
tions productive strength can only be 
set.forth clearly when trade figures re- 
veal’ the variety and the volume of 
metals, oil, fibers, rubber, foodstuffs, 
and other exports of Latin America to 
the United Nations. 


Productive Power Demonstrated 


The immense productive power of 
the Americas is being demonstrated on 
a scale few foresaw before the war. Raw 
materials from the mines, farms, and 
forests of Latin America join with the 
factory capacity, technical skill, the 
capital of North America to make 
possible the tremendous volume of war 
production. Here the Americas have a 
remarkable revelation of what can be 
accomplished in way of production 
when the countries of this hemisphere 
work in close unison toward a common 
objective. 

Nor have we seen the end of this 
demonstration, for the Rio develop- 
ment program is still in progress, and 
the full measure of the fruits of this 
hemisphere development have yet to be 
measured. 

A sure road to fuller development of 
hemisphere resources has been marked 
out, however—the way of inter-Ameri- 
can cooperation. This principle is being 
tested in the greatest world struggle in 
history. The inter-American system of 
cooperation, with its achievements in 
war production, stands out in the fate- 
ful events of these years in vivid con- 
trast with the brutal Axis way of 
aggression and oppression. The slave 
labor of Europe driven by fear of Hit- 
ler’s hangmen cannot match the pro- 
ductive work through voluntary col- 
laboration of the Western Hemisphere 
countries, 


One lesson already presents a chal- 
lenge to the Americas. This is the lesson 
of what can be accomplished on the 
hemisphere front through cooperative 
effort. Out of wartimc development of 
hemisphere resources come many prac- 
tical benefits that will be just as useful 
after the war as during the war. These 
include airports, highways, hospitals, 
and training schools. They include stra- 
tegic projects like Brazil’s new steel 
plant at Volta Redonda and the re- 
habilitation of key Mexican railroad 


lines, undertaken with United States 
aid to speed the movement of strategic 
materials to North American war in- 
dustry. Out of such wartime develop- 
ments come long-enduring benefits for 
the American peoples. 

Moreover, if history repeats, part of 
the wartime development of inter- 
American trade and production will re- 
main after the world’s trade routes and 
markets are re-opened for freer move- 
ment of international commerce. Out 
of the First World War expansion of 
inter-American trade came a net gain 
when world trade was restored to more 
normal patterns in the postwar decade 
period. No one can say at this stage just 
what alterations in world trade will re- 
sult from the present conflict. But 
Europe, along with North America, is 
a natural market for Latin America’s 
coffee, cocoa, and other tropical prod- 
ucts. In addition, Europe has been the 
main market for South America’s 
grain, meat, and other products which 


North America produces abundantly. 


It is logical to assume that, in the re- 
opening of the continental European 
market to world trade, Latin America’s 
exports, too, will return in large meas- 
ure into old channels. Nevertheless, the 
base for inter-American trade is being 
broadened through the development of 
new industries, the improvement of 
hemisphere transportation, the increase 
in Latin America’s purchasing power, 
and through closer inter-American co- 
operation. The development of Latin 
America’s industries and production of 
basic materials and foodstuffs in the 
past has been accompanied by expan- 
sion in the Latin American market for 
the products of United States indus- 
tries. This long-range trend has been 
accelerated since the beginning of the 
war in 1939. 

In summary, the achievements of 
wartime development of hemisphere re- 
sources afford a demonstration of the 
practical results to be gained through 
the collaboration of free nations. Inter- 
American cooperation, in these years of 
bitter world conflict, has pointed a way 
toward peaceful, friendly relations 
among nations operating within a 
framework of collaboration for com- 
mon interests. At the same time, inter- 
American cooperation points a way to 
fuller development of hemisphere re- 
sources for the raising of American liv- 
ing standards over the long run. The 
opportunity to apply this lesson to 
peacetime tasks of incréasing hemis- 
phere production for civilian needs will 
arise after the war. The machinery for 
inter-American cooperation exists, en- 
larged and tested in wartime. Whether 
these mechanisms of inter-American 
cooperation can be used as successfully 
in peacetime as in war remains to be 
seen. 

pen 


THE PETROLEUM ENGINEER, October, 1943 














® Pipe lines are life lines! This nation must have 
a steady, uninterrupted flow of oil. Oil to keep 
its home fires burning. . . oil to keep its mill 
wheels turning . . . oil to enable our armed forces 
to grease the skids for the Axis! 

Power for the pipe lines must be dependable 
power. 

Many Fairbanks-Morse Diesels are furnishing 
just such power inthe pumping stations of Amer- 





ica’s major pipe lines. Typical is this one on a 
“main line” at Odessa, Missouri, where a 5-cylin- 
der Model 37 Fairbanks-Morse Diesel drives 
pipe line pumps. Fairbanks-Morse 2-cycle, slow- 
speed, heavy-duty Diesels render conspicuous 
service on jobs of this kind where the loads are 
heavy and operation continuous. 

Fairbanks, Morse & Co., 600 South Michigan 
Avenue, Chicago, Illinois. 


*% BUY WAR BONDS AND STAMPS *® 
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Colombia's Production Prospects 





ISCOVERY of the El Deficil field 
in northern Colombia, has in- 
creased that country’s producing areas 
to eight. Access to tidewater, however, 
is still confined to the two long pipe 
lines transporting oil from the DeMares 
concession of Tropical Oil Company 
and the Barco concession of the Colom- 
bian Petroleum Company. Tropical’s 
Infantas and La Ciras fields near Bar- 
ranca Bermeja and Colombian’s Petroles 
field near the Venezuelan border are 
thus producing virtually all the oil for 
export. 

The latest discovery at El Deficil by 
Compania Petroleo Shell de Colombia 
lies in the Magdalena Valley but is on 
a plateau approximately 500 ft. above 
sea level where the climate is good in 
comparison to that in most of the Mag- 
dalena Valley. The structure is approxi- 
mately 70 miles from tidewater and is 
about halfway between El Banco on the 
Magdalena River and Santa Marta on 
the Caribbean Sea. 

The first well, El Deficil No. 1, was 
drilled high on the structure and turned 
out to be a gas well. The second well 
was located lower on the structure and 
came in as a high pressure flowing well 
producing 34° A.P.I. gravity oil from 
a limestone formation. The producing 
zones are between 6200 and 7200 ft. 
and the productive formations are very 
thick. No water problems have yet been 
encountered but it was necessary to 
maintain the mud weight at 105 Ib. 
per cu. ft. 

Three strings of rotary tools are 
operating in this general area on ex- 
ploratory work. The company is con- 
sidering operation of several additional 
strings and will probably place them in 
the middle and lower Magdalena Valley 
areas. The discovery at El Deficil makes 
the lower valley prospects more promis- 
ing. The Richmond Petroleum Com- 
pany is drilling an exploration test in 
this area. This company is also drilling 
in the middle Magdalena Valley north- 
west of Puerto Wilches. 

In the Casabe field across the river 
from Barranca Bermeja the Shell de 
Colombia has drilled 10 producers. The 
depths range from 4000 to 5000 ft. 
and the gravity of the oil averages 24° 
A.P.I. Three rotary rigs are active in 
this area, two being on exploratory 
work. The company is perfecting its 
camp and protecting operations from 
flood waters of the Magdalena River, as 
the elevation is very low. No pipe line 
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xt Discovery of El Deficil field, other 
drilling activity, brighten outlook 


hy Wallace Al a a 


Pacific Coast and Foreign Editor 


connects this field to tidewater and no 
plans for pipe line construction have 
been announced. There is a possibility 
that when a pipe line is built to carry 
the Casabe production to tidewater it 
will be laid to provide junction with 
the El Deficil field. The oils from these 
two fields, however, are of different 
gravity. 

Colombian Petroleum Company’s op- 
erations in the Barco have been hamp- 
ered greatly by lack of equipment and 
supplies. In addition to the Petrolea and 
Rio de Oro fields, this company now has 
production at Tres Bocas and Socuavo. 
Wells at Tres Bocas range in depth from 
8500 to 9000 ft. At Socuavo a good 
flowing well was brought in at 4500 ft. 
Both fields produce a black oil from 


31° to 34° A.P.I. A great many new 
well locations have been staked out and 
these will be drilled as soon as equip- 
ment becomes available. Drilling would 
begin at once if the equipment were 
available. 
Socony-Vacuum Oil Company of 
Colombia drilled a well near Puerto 
Wilches and got a small producer. This 
is reported as being on the Casabe struc- 
ture. Another rig is said to be drilling 
in this area. With an agreement with 
the Tropical Oil Company, Socony- 
Vacuum is to drill a test for Troco 
about 40 miles up the Sinu River from 
the coast. This operation is a costly and 
difficult project because of the terrain 
and the inaccessibility of the location. 
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All oil production of Colombia is in the northern part of the country 
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*FIELD ADVANTAGES OF 
SPANG EXTREME LINE CASING 


HANDLING IN DERRICK: 
1. Easy to stab and cannot be cross threaded. 


2. When stabbed requires only 5 to 7 revolutions with 
spinning line (one pull on the cathead) and less than 
one turn (4 to 8 jerks) with the tongs. 

3. End to shoulder contact insures proper makeu 
cannot be harmfully overtonged (except intentionally). 
4. Can be run at rate of 1,000 feet to 1,500 feet per 
hour, in range 3, as compared with 600 feet to 900 feet 
per hour for same range threaded and coupled casing. 
5. Can be broken out and rerun with no rejections from 
galling or other injuries short of accidental denting. 


6. Fluid seal protected by extending reinforcing ring. 
LEAK RESISTANCE 


100%—Pipe will collapse from external pressure or will 
expand beyond yield point from internal pressure with- 
out leakage at the joint; even when the pipe is sub- 
jected to heavy loads in bending or t 


STREAMLINED 
(Advantages over threaded and coupled) 


1. No shoulders ty oy ed on rey: > the hole, 
or to scrape mud seal from walls of the hole. 





2. Low friction in running in or out of hole. 


3. Requires less pressure, after setting, to “break cir- 
culation.” 


4. Smoother flow of t and, therefore, greater 
certainty of a good job of cementing. 





5. Can be run against pressure through packing. 


WASHOVER PIPE 


On account of very high torsional strength this joint 
is ideal for use in washing over stuck pipe and may 
run and rerun many times. 


DRILLING CASING 


Extreme Line Casing designed with slightly greater 
diameter at the joint, to increase joint efficiency an 
to give still greater resistance to torsion can be rotated 
in a manner similar to drill pipe. 






































DOG HOUSE STYLE 


@ There’s no caviar or paté de fois gras 
on the menu in an oil field Dog House— 
just plain meat and potatoes. Conversa- 
tion likewise is down to earth and factual. 
It is here that begrimed men of the oil 
field—the Black Gold authorities who 
really know—relax and talk about the 
merits of the equipment they use. 


Their opinion, *based on working per- 
formance alone, is the very last word. The 
fact that Spang Extreme Line Casing has 
been approved in hundreds of Dog House 
discussions is the finest acceptance that 
this product could have. 


SPANG-CHALFANT 


Division of The National Supply Co. 
Executive Offices: Pittsbugh, Pa. 


Sales Offices: Pittsburgh, Pa.; Los 
Angeles, San Francisco, Calif.; Tulsa, 
Oklahoma; Dallas, Houston, Texas. 
Export: The National Supply Corporo- 
tion, 30 Rockefeller Plaza, New York, 
N. Y., U. S. A.; River Plate House, 12 
South Place, London, E. C. 2. 
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An Investigation of U.S.S.R. Crude Oils 


xt The properties of gasolines and the content 
of non-hydrocarbon components of érude 


oils of different geologic ages 


by by G. Dd Gal per # Nalpern oud S, _A Wh SaAeUV 


Institute of Mined Fuels of the Academy of Science, U.S.S.R. 


RUDE oils are complicated sys- 
C tems consisting of various types 
of hydrocarbons and resins with more 
or less admixtures of organic bases, 
phenols, acids, asphaltenes, and car- 
benes. The chemical investigations of 
crude oils carried out so far in Russia 
and published in the literature refer 
mainly to crude oils having no definite 
geologic characteristics. In other words, 
the oils were considered to constitute 
merely complex reservoir mixtures of 
crude oil derived from various sands 
and oil wells. 


The commercial and chemical classi- 
fication adopted in the U.S.S.R. either 
is very complicated, as for example, 
the commercial-production classifica- 
tion of crude oils proposed by A. M. 
Plotko, or too schematic, as for ex- 
ample, the chemical classification 
adopted by the Grozny Petroleum Re- 
search Institute. The proposed classifi- 
cations have nothing to do with the 
genesis of crude oils, whereas the com- 
position of the various commercially 
valuable ingredients of crude oils of 
different chemical compositions is the 
result of complex natural historical 
conditions of the formations of this 
most interesting caustobiolyte. 

The necessity for a different basis for 
classifying crude oils is emphasized 
more and more as the industry devel- 
ops, especially as the need for investi- 
gating fundamental reasons why crude 
oils in different deposits are not the 
same assumes major importance in 
problems involving the geological- 
chemical mapping of oil-bearing areas. 
Life itself dictates the necessity for con- 


'Translated from the Russian oil journal Zhurnal 
Prikladnoi Khimii, ( Journal Applied Chem stry U.S.S.R.) 
12, No. 4, 1939, pp. 563-571, by A. A. Boehtlingk, 


Berkeley, California. 
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Laboratory of Petroleum Chemistry 


structing a geological-chemical-genetic 
classification of crude oils. In that con- 
nection, if available experimental in- 
formation is considered, it is quickly 
found that such a classification can- 
not be made without first organizing 
planned and complex investigations 
by chemists and geologists including 
microbiologists, paleogeographists, and 
paleontologists. 

It is the writer’s hope that the work 
being carried out in the Laboratory of 
the Genesis of Crude Oil and Petroleum 
Deposits of the Institute of Mined 
Fuels will help in attaining a solution 
of the problem, which has as its aim a 
systematic investigation of the compo- 
sition of Russian crude oils. 

The first problem encountered by the 
investigator of crude oils is the ques- 
tion, what is crude oil? Is crude oil a 
definite system formed according to 
some law by which the composition of 
individual components determines the 
composition and nature of all or the 
majority of the remaining components? 
Does this system contain individual se- 
ries that are more or less independent 
of each other? 


A positive answer to these questions 


is found in the original practical classi- 
fication of crude oils that has been ac- 
cepted for many years in the U.S.S.R. 
and in America. In classifying crude 
oils into three classes, i.e., crude oils 
with a paraffin base, crude oils with an 
asphaltic base, and crude oils with a 
mixed base, it is admitted tacitly that 
the composition of solid paraffins and 
resins, which are independent of each 
other, may characterize at least the 
basic properties of the entire crude oil 
and the possibilities of deriving gaso- 
line and lubricating oil from them. 


This classification, however, was 
found to be unsatisfactory with in- 
creasing knowledge of the nature of 
crude oils that has accumulated simul- 
taneously with the qualitative and 
quantitative growth of the oil industry. 
In America the classification of asphalt- 
base crude oils has been replaced by oils 
with a naphthene base, and intermediate 
classes are introduced. In so doing, the 
nature of the light and heavy fractions 
of the hydrocarbon components of the 
crude oil is determined from the prop- 
erties of comparatively narrow boiling- 
point fractions (one boiling at 250- 
275°C. and distilled at atmospheric 





TABLE | 


Geological (age) characteristics of crude oils 





Location of deposit 


Pirsagat (Aly aty) aged | 27 
Neftedag......... ; a ene 
SMPGENORY ....5...2... 


Lok-Batan............. te a 189 
New Grozny area... . | 





| 
No. of oil wells | 





Age of oil-be -aring sands 
" Phoce ne, “producing sands, Second Pirsagat deposit lonmde) 
Pliocene, red colored (analog of producing sands) sands 
Pliocene, producing sands (Kirmaki sands?) sands 
Pliocene, producing sands, lower section, Layer VIII (sands) 
Miocene, chokras-spirialissic horizon (sands) 








Old Grozny area........ _ 2-29 Miocene, chokras-spiris alissie horizon, Layer XVI (sands) 
Shor-Su..... hi ae aah, 1 Oligocene, horizon *‘P” (limestones) 
Maikop. . pee ee 171 Oligocene, Maikep layer (horizon of light crude oil, Layer 
| C2 (sands with heaving clays) 

Krasnokamsk. . bac | 7 Carbon, Mart’yan layer (C's) Horizon A (organogenetic 

broken sandstone with thin layers of black clay) 
ee eee ee 10/?) Carbon, Turnei layer (C1) (black clay and sands) 
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pressure, and one boiling at 275-300°C. 
at a residual pressure of 40 mm.). This 
new practical classification thus recog- 
nizes that the hydrocarbons of the ma- 
jority of crude oils and those that are 
the final products of the refined crude 
oil, constitute for each individual crude 
oil a regular system sufficiently charac- 
terized by two basic boiling points. 

The chemical classification of crude 
oils proposed by the Grozny Petroleum 
Research Institute, and the one that has 
found wide application, considered in 
its original modification, is a classifica- 
tion of crude oils according to their total 
content of representative hydrocarbons 
of various series in the entire crude oil. 
To do this unquestionably was a step 
backward so far as the American classi- 
fication is concerned and it is all the 
more surprising that it was done be- 
cause the total composition of crude oil 
is determined in the U.S.S.R. with 
much greater accuracy and for a 
greater number of fractions than in 
America. A classification of crude oils 
based upon their total content of repre- 
sentative hydrocarbons of various se- 
ries shows immediately that the chem- 
ical nature of the light and the heavy 
fractions is different, which also is true 
for the transition from the first to the 
second fractions. These differences are 
discussed in detail in the second edition 
of the “Chemistry of Petroleum” by 
S. S. Nametkin in which the latest 
chemical classification of crude oil is 
given. 

The common criticism of the new 
classification is its complete disregard 
for the non-hydrocarbon type of com- 
ponents. These components, however, 
are characteristic satelites of all crude 
oils and assume great importance in the 
genetic classification of crude oils; like- 
wise they are of major importance in 
problems connected with the produc- 
tion and refining of crude oils. There- 
fore, it is natural. that the practical re- 
finers and others consider the contents 
of resins and solid paraffins as essential 
characteristics of crude oils. 

In the work discussed here the aim 
is to attract again the attention of 
petroleum chemists to the relationship 
between the properties of the non- 
hydrocarbon components of crude oils 
and the characteristics of the hydro- 
carbon system that is the base of the 
latter classification of crude oils. 


Experimental Work 


Samples of ten different crude oils 
were investigated by K. E. Zinchenko 
in the Laboratory of Petroleum Sands 
of the Institute of Mined Fuels of the 
Academy of Science for their polar 
properties. The data obtained are used 


in part as the basis for the following 
discussion. 
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The general geological characteristics 
of the crude oils are given in Table 1. 


To obtain a general idea of the light 
hydrocarbon part of the crude oils, 500 
ml. of each was distilled in a 40 centi- 
meter Widmer-Dobryanskii tower.” The 
volume yields for every 5°C. cut were 
recorded as were the yields by weight 
of fractions boiling below 60, at 60-95, 
95-120, 150-175, 175-200, 200-225, 
and 225-250°C. The investigation of 
the chemical nature of the last fraction 
still is being continued. 


The resulting data are summarized 
in Tables 2, 3, and 4. Refractive in- 
dices are presented in Table 5 to give 
a better general idea of the chemical 
nature of the light fractions. Table 5 
also gives the specific gravities of the 
crude oils as determined in 100 cc. pic- 
nometers. 


The Syzran and Shor-Su crude oils 
were received in the laboratory as emul- 
sions and they were heated for two 
weeks with solid calcium chloride in a 
reflux condenser over a boiling water 
bath. At the end of two weeks the oil 
was allowed to settle and was then dis- 
tilled. The samples contained a notice- 





2G. D. Gal’pern, Izvestiya Akademii Nauk U.S.S.R. 
Seriva Khimicheskaya, 1937, 959. 


able amount of hydrogen sulphide and 
other sulphur compounds, which on be- 
ing distilled yielded some elementary 
sulphur. The quantity of sulphur com- 
pounds has, as yet, not been deter- 
mined. 


Table 6 presents data showing the 
percentage of solid paraffins and that 
of a number of non-hydrocarbon com- 
pounds in the crude oils under investi- 
gation. 


Free bases were extracted from 100 
grams of crude oil by two washings 
with 20 ml. of a 10 percent solution 
of sulphuric acid. The acid extract was 
neutralized with a 10 percent solution 
of sodium hydroxide and the separated 
bases were extracted with ether. The 
ether extract was dried, the ether dis- 
tilled off from a weighed flask, and the 
second weighing of the flask immedi- 
ately gave the content of bases in per- 
cent of the crude oil. Additional bases, 
which are present in the petroleum 
acids in the form of salts, are freed after 
the separation of acids and phenols. 
These “combined bases” were extracted 
in the same manner as the free bases. 
it is evident that in so doing only such 
bases are extracted that form water- 
soluble sulphates. 



























































TABLE 2 
Yields of 5°C. fractions in percent by volume. (Obtained by fractionating 500 ml. of 
crude oil in a 40 cm. column of the Widmer-Dobryanskii type) 
Crude oil 
Boiling point 
of fraction, °C. | Pirsagat| Nefte- | Sura- Lok- New Old Shor- | Maikop | Krasno- | Syzran 
Alyaty dag khany | Batan | Grozny | Grozny Su kamsk 

Below 40 nies ada ae 0.72 1.16 ewe 1.72 oe ee 
40- 45 2 rr sees eee 0.12 0.12 — 0.40 0.92 Sees 
45- 50 ° oi Bred ° 0.12 0.24 . 0.30 0.20 . 
50- 55 ° ° scans ° 0.16 0.24 . 0.56 0.20 + 
55- 60 0.2 1.16 Sestel 0.1 0.44 0.38 0.06 0.66 0.40 0.20 
60- 65 0.48 Soret Kea 0.16 0.60 0.48 0.04 0.84 1.02 0.08 
65- 70 0.24 er Sick aaa 0.32 0.56 0.06 0.72 0.24 0.12 
70- 75 0.18 Fae t 65-80 | 0.40 0.60 0.06 0.48 0.22 0.C4 
75- 80 0.20 60-85 t 0.16 0.48 1.08 0.12 1.12 0.26 0 14 
80- 85 0.26 1.48 0.12 0.08 0.60 1.08 0.10 1.06 0.44 0.40 
85- 90 0.34 0.76 0.20 0.10 0.64 0.90 0.48 1.30 0.84 0.14 
90- 95 0.96 0.84 0.76 0.24 0.80 1.14 0.30 1.48 1.42 0.28 
95-100 0.32 1.12 0.28 0.36 1.16 1.48 0.28 1.92 1.16 0.22 
100-105 0.56 0.60 0.30 0.28 0.82 1.08 0.06 1.48 0.92 0.32 
105-110 0.56 0.30 0.34 0.36 0.88 0.90 0.34 1.40 0.72 0.50 
110-115 0.28 0.92 0.48 0.56 0.72 0.94 0.08 1.80 1.12 0.18 
115-120 1.04 0.56 0.60 0.48 0.84 0.40 0.12 1.20 0.66 0.26 
120-125 0.48 0.54 0.68 0.52 0.84 0.76 0.24 1.50 0.76 0.62 
125-130 0.68 1.00 0.56 0.38 0.90 1.40 0.30 1.30 1.40 0.76 
130-135 9.54 0.54 0.64 0.48 1.08 1.52 0.56 1.26 1.14 0.18 
135-140 0.62 0.52 0.60 0.50 1.08 1.32 0.92 1.48 1.28 0.26 
140-145 1.22 0.92 0.98 0.32 0.70 1.38 0.54 1.60 1.20 0.54 
145-150 0.70 0.52 0.82 0.40 0.96 4 1.42 0.72 1.88 1.18 0.58 
150-155 0.46 0.68 0.88 0.56 0.96 1.02 0.76 1.00 1.30 1.06 
155-160 0.86 1.04 0.98 1.08 0.76 0.98 0.62 1.20 1.64 0.28 
160-165 1.16 0.66 0.84 1.08 0.76 0.96 0.74 1.78 0.32 0.26 
165-170 0.28 1.62 1.00 0.72 0.76 0.86 0.70 0.96 0.46 0.62 
170-175 0.48 0.34 1.48 0.76 1.16 0.66 1.06 1.26 0.80 0.86 
175-180 1.40 0.48 0.36 0.52 0.92 1.20 0.84 0.74 1.64 0.38 
180-185 0.52 0.66 0.56 1.14 0.96 1.48 0.54 1.58 2.38 0.34 
185-190 0.96 0.72 0.84 0.82 0.76 1.24 0.40 1.56 0.32 0.44 
190-195 0.70 0.94 0.50 0.58 0.72 0.66 0.58 1.26 0.36 0.80 
195-200 0.90 0.40 0.48 0.60 0.78 0.82 0.80 0.80 0.81 1.60 
200-205 1.08 0.72 0.72 0.58 1.08 0.96 0.80 1.20 0.80 0.58 
205-210 1.20 0.90 1.04 1.00 1.22 0.84 1.06 1.30 1.16 0.48 
210-215 0.88 0.76 0.78 0.66 0.50 0.76 1.12 0.88 0.68 0.52 
215-220 1.04 1.22 1.38 0.96 0.60 0.80 1.18 0.88 1.44 0.84 
220-225 1.44 1.30 0.60 1.40 1.24 1.18 0.28 1.30 1.36 2.56 
225-230 1.36 1.00 1.32 1.60 0.96 1.12 0.82 1.04 1.04 0.46 
230-235 1.36 0.78 0.60 1.68 1.04 0.12 0.44 0.78 0.96 0.58 
235-240 1.20 1.04 1.36 1.20 1.16 0.84 0.66 1.46 1.76 0.56 
240-245 1.28 1.12 0.94 0.92 1.56 0.78 1.42 0.88 0.60 0.80 
245-250 | 2.04 1.42 1.14 1.80 1.20 1.66 2.00 1.48 1.16 1.52 
Residue......... 71.9 68.4 70.0 73.0 63.6 58.1 76.0 48.0 61.0 76.8 
beeseesees 1.5 2.0 1.1 1.9 ne 6Ut CUES 1.8 2.0 0.3 1.8 

*Below 60°C. tBelow 85°C. 
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“WARREN PETROLEUM CORPORATION 


Manufacturers, Exporters and 
Marketers of 
Natural Gasoline and 
Liquefied Petroleum Gas 


Tulsa, 


Oklahoma 


Export Terminals: Corpus Christi, 

Port Arthur and Norsworthy, 

Houston, Texas, Lake Charles, 
La., and Marcus Hook, Pa 
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Strong acids (carboxylic acids) were 
extracted by means of two treatments 
with 20 ml. of a 3 percent solution of 
sodium bicarbonate. The bicarbonate 
solutions were neutralized after the ex- 
traction (using congo as an indicator) 
with a 10 percent sulphuric acid and 
the separated acids were extracted and 
determined in the same manner as was 
described for bases. In a similar manner, 
by treatment with a 5 percent solution 
of sodium hydroxide, phenols and weak 
acids were separated out of all the oils 
except Old Grozny and Neftedag crude 
oils. Old Grozny and Neftedag crude 
oils yielded such a strong coloration of 
the caustic extract that in a second 
extraction (complete extraction) a 10 
percent solution of caustic and in a 
third extraction a 5 percent solution 
was used. The last extraction was al- 
most colorless. In the case of bases it 
should be mentioned that only such 
phenols and acids were extracted as are 
capable of forming water-soluble so- 
dium salts and phenolates. 


The content of resins, asphaltenes, 
carbenes, and solid paraffins was deter- 
mined in crude oils free of acids, phen- 
ols and bases after washing to a neutral 
reaction. Because aqueous solutions in a 
number of cases produced stable emul- 
sions with crude oil, a few milliliters 
of ether were added to break up the 
emulsions, and to some of them sodium 
sulphate was added. Ether and the light 
gasoline fractions were distilled off on 
a water bath before carrying out fur- 
ther determinations. One-fifth, by vol- 
ume, which corresponded to 20 g. of 
the original crude oil, was taken from 
the residues and diluted with 400 ml. 
of light petroleum ether. Asphaltenes 
and carbenes separated from samples 
left standing overnight (except in the 
case of the Surakhany crude oil, which 
did not yield a precipitate). The as- 
phaltenes together with the carbenes 
and the filter were placed in the thimble 
of the small Zuntz extractor (hot 
Soxhlet) after the filtration, where oil 
and solid paraffin were washed off with 
petroleum ether; benzene was used for 
the extraction of asphaltenes, and car- 
benes were finally extracted with chlo- 
roform. The thimble remained abso- 
lutely clean as the result of the last 
operation. 


The percentage of asphaltenes and 
carbenes in the crude oil is determined 
after distilling off benzene and chloro- 
form from the tared flasks, followed by 
a second weighing and multiplying the 
results by 5. The determination of “‘sil- 
ica-gel resins” was carried out simul- 
taneously with the determination of 
asphaltenes and carbenes. For this pur- 
pose, one-tenth of each of the “phenol” 
and gasoline free residues was mixed 
with silica-gel until the formation of 
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a brownish and absolutely friable mass 
was observed, which then was placed in 
the thimble of the Zuntz extractor. 
Oils and paraffins were removed in the 
extractor with petroleum ether, and the 
total asphaltenes, carbenes, and silica- 
gel resins were extracted with chloro- 
form. The chloroform then was dis- 
tilled off, the product weighed, and the 
results multiplied by 10 to give the 
percentage of total asphaltenes, car- 
benes, and resins in the original crude 
oil, The content of silica-gel resins in 
the crude oil was obtained by sub- 
tracting the percentage of asphaltenes 
and carbenes found previously. 


The filtrate of petroleum ether from 
the precipitated asphaltenes and car- 
benes, together with the corresponding 
extract, were evaporated on a water 
bath, the light fractions were distilled 
off in vacuo (10 mm. residual pres- 
sure) and the temperature of the es- 
caping vapors then was raised rapidly 
but carefully to 110°C. by heating 
with an open flame. The residues from 
the vacuum distillation were diluted 
with 75 ml. of a mixture of benzene 
and acetone (the mixture contained 3 
parts of benzene and 2 parts of ace- 
tone). The resulting solutions were 
kept for about one hour at a tempera- 
ture of minus 28 to minus 30°C. (us- 
ing denatured alcohol and solid carbon 





dioxide) and the precipitated paraffins 
then were filtered off at the same tem- 
perature. The paraffins were washed 
with a pure (cooled) benzene-acetone 
mixture. and placed, together with the 
filters, in weighing beakers. The re- 
maining solvents were removed by heat- 
ing in the drying oven to 110°C. The 
difference between the weight of the 
beaker with the filter and the paraffin 
and the original weight gave, when 
multiplied by 5, the percentage of solid 
parafhins in the crude oil. 


As may be noted from the aforesaid, 
a slight change was made in the ac- 
cepted analytical procedure. The es- 
sence of the change that was intro- 
duced consisted in the substitution of 
the consecutive analysis of asphaltenes 
and carbenes, resins and paraffins by a 
parallel determination. This procedure 
shortened the analytical procedure con- 
siderably without noticeably affecting 
its accuracy. As the paraffin determina- 
tion was made without preliminary re- 
moval of the resins, a solvent consisting 
of a mixture of benzene and acetone 
had to be used instead of the customary 
Holde mixture, i.e., a mixture of ether 
and alcohol. The mixture of benzene 
and acetone has become quite popular 
lately in the commercial dewaxing of 
oils. It is a much better solvent for 
resins and possibly also for polycylic 






































TABLE 3 
Volume percent of light fractions of crude oil distilled over every 5°C. 
Crude oil 
Percent off 
to °C. Pirsagat | Nefte- | Sura- Lok- New Old Shor- | Maikop | Krasno-| Syzran 
Alyaty dag khany Batan | Grozny | Grovny Su kamsk 
40 ean a neue — 0.72 1.16 sues 1.72 oie “be 
45 heen ilies lee’ sie 0.84 1 28 gaa 2.12 0.92 a 
50 ae vant er want 0 96 1.52 ee 2.42 1.12 see 
55 shied ee sane — 3.32 1.76 aia 2 98 1.32 ssiiele 
60 0.2 1.16 ee 0.1 1.56 2.14 0 06 3 64 1.72 0.20 
65 0 48 anv rene 0.16 2 16 2 62 0.10 4.48 2.74 0.28 
70 0 72 sieaiia wai ice 2.48 3.18 0.16 5.20 2 98 0.40 
75 0.90 arr Pe asad 2.88 3.78 0 22 5 68 3.20 0.44 
80 1.10 eeu aati 0 32 3 36 4 86 0.34 6.80 3.46 0.58 
85 1.36 2.64 0.12 0.40 3.96 5.94 0.44 7.86 3.90 0 98 
90 1 70 3.40 0 32 0 60 4.60 6 84 0.92 9.16 4.74 1.12 
95 2.66 4.24 1.08 0 84 5.40 7.98 1.22 10.64 6 16 1.40 
100 2.98 5 36 1 36 1.20 6 56 9.46 1 50 12.56 7.32 1.62 
105 3.54 5.96 1.66 1.48 7 38 10.54 1.56 14 04 8.24 1.94 
110 4.10 6.26 2 00 1 84 8.26 11.44 1.90 15 44 8.96 2.44 
115 4 38 7.18 2 48 2.40 8.98 12 38 1.98 17.24 10 03 2 62 
120 5 42 7 74 3 08 2 &8 9.82 12 78 2 10 18 44 10 74 2.88 
125 6 00 8 28 3 76 3.40 10 46 13 54 2.34 | 19 94 11.50 3° 50 
130 6.48 9.28 4.32 3.78 11.56 14 94 264) 21.24 12.90 4.26 
135 7.22 9.82 4 96 4 26 12 64 16 46 320 | 22.50 14.04 4.44 
140 7.84 10.34 5 56 4.75 13 72 17 78 4.12 23 98 15 32 4.70 
145 9.06 11 26 6.54 5 06 14 42 19.16 4 64 25 58 16.52 5.24 
150 9.76 11.78 7.35 5 48 15 38 20 58 5.38 27 46 17.70 5.62 
155 10.22 12 46 8.24 6 04 16. 24 21 60 6.14 28.46 19.00 6.68 
160 11.08 13 50 9 20 7.12 17.00 22 58 6.76 29.66 20 64 6.96 
165 12 24 14 16 10.04 8 20 17 76 23 54 7.50 | 31.44 20 96 7.22 
170 12 52 15 78 11 04 8 92 18 52 24.40 -8.20 | 3240] 21.42 7.84 
175 13.00 | 16.12 12.52 9.68 19 48 25 926} 33.86 | 22 22 8.70 
180 14.40 | 16.60 12.88 10 20 60 25 26 | 1010) 34.60} 23.86 9 08 
185 14 $2 17.26 13.44 11.34 21.56 27 74 10.54 35 18 26 24 9.42 
190 15 76 17.98 14.40 12.16 22 32 28 98 11 04 36.74 | 26 56 9.86 
195 16 26 18.92 15.10 12.74 23 04 29.64 11 62 | 38.00 26 92 10.66 
200 16 74 19 32 16.00 13 34 23.82 30 46 12 42 38.80 | 27 73 12 26 
205 17 46 20 04 17.08 13.92 24 90 31.42 13 22 40.00 28.53 12.84 
210 18.50 | 20 94 18 25 14 92 26.12 32.26 14.28 | 4130) 29.69 | 13.52 
215 19.28 21 70 19.16 15.58 26 42 33.02 15 40 42.18 | 30.37 14.04 
20.66 | 22.92 20 20 16.54 27.22 33 82 16 58 | 43.06 | 31 $1 14.88 
225 21 26 | 24.22 21 64 17.94 28 44 35.00 | 16.86 | 4436 | 33.17 17 44 
22 25 22 23.00 19 54 38 12 17.68 | 45.40 | 34.21 17.90 
235 23.18 26 00 24.36 21.22 30 44 7 04 18 12 4618 | 35 17 18.48 
240 24 54 7 04 25 56 22 42 31.6% 37 88 18 78 47 64 36.93 19.04 
245 25 48 28.16 26 84 23 34 33 16 38 66 20 20 | 48 52 37.53 19 84 
250 26.62 | 29.58 | 28.88 25.14 34.35 40.32 | 22.20) 5000/| 38.69 | 21.36 
Distillate plus 
residue........| 98.52 97 98 98 88 98.14 97.96 98.42 98.20 | 98.00 | 99.69 98.16 
=e 1.48 2.02 1.12 1.86 04 1.58 1.80 2.00 0.31 
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“We made hole so fast the boss could’ believe it” 


“WHEN he heard we were setting pipe, the boss thought 

" some one was pulling a fast one. He didn’t know this new .- 
‘Oilwell’ Hydraulic-drive Rotary Drilling Unit would 
make so much difference in drilling with a power rig. 
“Before we got this ‘Oilwell’ Rotary Drilling Unit, 
we had only a few rotary speeds and the rotary drive 
took power from the engines driving the pump. Now, 


with hydraulic drive, we have an unlimited selection of , °° 


rotary speeds over a wide range. The rotary has its own 
engine independent of the drawworks and slush-pump 
engines. 

There are -other adventagen, too, that make this 


‘Oilwell’ Rotary Drilling Unit a mene * fine improve- 
5: %: ' 


ment for any power rig.” 


HAT’S the kind of report we get from power ri 

drillers who use the “Oilwell” CT-1715 
Rotary Drilling Unit. And drillers using steam or 
electric-driven units are equally enthusiastic. Among 
the many difficult drilling jobs completed with steam- 
powered “Oilwell” Rotary Drilling Units were the 
two deepest wells in Texas, where the “drilling-up” 
feature is a big factor in conquering thick beds of 
heaving shale. 

The Rotary Drilling Unit is an example of “Oil- 
well” pioneering in anticipation of an oil industry 
need for equipment to drill straight holes faster and 
at a lower cost. This kind of engineering service is 
one of the plus values you get in coming to “Oilwell” 
for your equipment needs. When drilling and pro- 
duction requirements become more severe, you'll 
find “Oilwell” ready with equipment to do hs job. 






We 
What you get from ; ‘ 


“QILWELL” 10-POINT SUPPLY SERVICE , VB — Bi. ) 
¥ aa 


1. Dependable source of supply 
2. Worldwide distribution 


* # 





“DILWELL’ CT-1715 ae 
; ROTARY DRILLIN : a : 
3. Adequate warehousing to protect ma- 
terial and speed deliveries 
4. Convenient store locations 
5. Field engineering assistance 


6. Product design and metallurgy keyed to 
your needs 


7. Extensive manufacturing and testing 
facilities 


8. Highest grade supplies for oil and gas ; = : ™ 2 . “ 
field needs ’ ; See: ‘ A 


9. Prompt and understanding credit service —_ ; Py , ] 


10. 81 years of practical experience 


OIL WELL SUPPLY COMPANY 


por 









































hydrocarbons. The mixture that was 
used consisted of 3 volumes of benzene 
and 2 volumes of acetone. Both re- 
agents were of the chemically pure 
variety and were used directly as re- 
ceived without any further treatment. 
The proposed ratio of the components 
(3 to 2) and the weighed amount of 
crude oil (20 g. per 75 ml. of the sol- 
vent) was found to give the best re- 
sults. An increase in the proportion of 
acetone lowers markedly the solubility 
of most crude oils, and an increase in 
the proportion of benzene requires low- 
ering the temperature of separation. 
The latter, of course, can be done eas- 
ily but it causes the benzene to crystal- 
lize and thus automatically lower its 
concentration in the solution. All the 
weighing was done with the idea of 
simplifying the calculations as much as 
possible. 


Results 


The number of crude oils investi- 
gated does not permit drawing a final 
conclusion common to all crude oils. 
It may be pointed out, however, that 
for the crude oils that were investi- 
gated, a relation between the content of 
bases, strong acids, and the properties 
of the light fractions could be noted. 
This is particularly true for the crude 
oils having about the same geologic 
age. The increase in the content of 
bases is related to an increase in the 
content of carboxylic acids and to an 
increase in the refractive indices of al- 
most all fractions boiling below 250°C. 
Because of the extremely small amounts 
of bases and acids present in the samples 
under investigation and as they are 
present in still smaller quantities in the 
samples of gasoline, the increase in the 
refractive indices of the gasoline is un- 
questionably the result of the enrich- 
ment of the fractions by carbon. In 
other words, there is either an increase 
in the content of aromatic or of naph- 
thene hydrocarbons in the fractions. 
Further investigations will show which 
of these two possibilities actually takes 
place. 

In general, the content of phenols in 
all the oils changed in the same direction. 
Quite outstanding are the Old Grozny 
and the Neftedag crude oils where the 
content of phenols is about 40 times 
higher than the average content of 
phenols in all the other samples. The 
nature of these phenols and the cause 
for their accumulation in these crude 
oils must be specially investigated. 

The content of solid paraffins, silica- 
gel resins, asphaltenes, and.carbenes do 
not show such an obvious relation to 
the properties of the gasoline-naphtha 
fractions and the content of bases,acids, 
and phenols in the crude oils. If it 
seems possible to note certain rtgular- 
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ities in the composition of crude oils of 
the same age then the comparison of 
crude oils of different ages so far does 
not permit making any general state- 
ments. 


In summarizing, the conclusion ar- 
rived at is that probably three basic 
groups of substances, independently of 
each other, were the original substances 
froni which crude oil was formed, and 
that only one of them is related to 
gasolines. The first group yields as the 
result of geochemical conversion, light 
and possibly heavy hydrocarbons, bases, 
acids, and to some extent phenols. The 
second group yields petroleum resins 
and it may be related to the formation 
of heavy and polycylic hydrocarbons. 
The third group yields solid paraffins 
and higher paraffin hydrocarbons. 
Conclusion 

The genetic classification of crude 
oils is the classification of the future. 
It will throw some light on the rela- 





tion between the components of crude 
oils, their history, sources, and conver- 
sions during geologic time. 


Accumulation of experimental data 
that will help in the creation of such 
a classification is the thesis of the cur- 
rent investigation of four Pliocenic 
(Pirsagat, Neftedag, Surakhany, and 
Lok-Batan) crude oils, two Miocenic 
(Old Grozny and New Grozny) crude 
oils, two Oligocenic (Shor-Su and Mai- 
kop) crude oils, and two carbonaceous 
(Krasnokamsk and Syzran) crude oils. 
The relation between the properties of 
gasoline-naphtha fractions and the con- 
tents of basic and acidic components in 
crude oils is discussed in this report. 
No relation was found to exist between 
the content of solid paraffins and as- 
phaltic resinous substances for which 
there is no regularity in their mutual 
ratios or in the properties of the gaso- 
line and naphtha fractions. 




















TABLE 4 
Yields of fractions (percentage by weight) in the fractionation of 500 mil. of crude oil 
in a Widmer-Dobryanskii column. 


Fractionation temperatures, 


Crude oil J.B. P.| Below | | | | | | | Residue | Loss 
hh 60°C. | 60-95 |95-120, 120-150, 150-175 175 200) 200-225 225-250) 

Pirsagat (Alyaty)....... 16 .... | 2.05 | 2.16 3.69 2.86 | 3.38 4.16 5.47 76.02 | 0.21 
ere 25 0.74 | 2.41 | 2.98 3.45 3.89 | 2.92 4.53 5.10 72.07 | 1.91 
Surakhany............. 80 cose | 0.80 | £.73 4.09 4.72 3.28 5.37 | 6.95 71.74 | 1.31 
OE 55 wreee.” SBE. 2.25 3.71) 3 32 4.26 | 6.78 79.90 | 1.46 
New Grozny area.......] 16 1.10 | 3.15 | 3.77 | 5.09 | 3.99 | 3.82] 4.32 | 5.62] 67.69 | 1.45 
Old Grozny area.......] 15 1.54 | 4.88 | 4.37] 6.95 | 4.12} 5.07] 4.35 | 3.11] 64.68 | 0.93 
rrr 55 0,03 | 0.89 | 0.69 2.74 | 3.37 2.81 3.99 3.99 79.89 | 1.70 
ER eee 15 2.71 | 6.03 | 7.03 8.41 | 6.09 4.75 5.46 5.78 51.75 | 1.99 
Krasnokamsk.......... 25 1.18 | 3.57 | 3.85 6.05 4.03 5.02 5.04 5.01 65.19 | 1.06 
DE iistiscuweciawnsend 42 0.08 | 0.09 | 0.12 2.44 | 2.63 3.13 4.28 3.54 82.19 | 1.50 


*Light fractions were partially lost in the dehydration (emulsified crude oils), 
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TABLE 5 
Refractive indices of crude oil fractions (n ” | and specific 


gravities of crude oils (d 7 ) 




































































a eee 
Crude oil | | dof. 
Below | 60-95 | 95-120 | 120-150 | 150-175 | 175-200 '| 200-225 | 225-250 | crude oil 

60°C. 
Pirsagat er me .. | 1.3938 | 1.4139 | 1.4250 | 1.4354 | 1.4429 | 1.4500 | 1.4564 | 0.8678 
ae 1.3774 | 1.3990 | 1.4157 | 1.4285 | 1.4394 | 1.4477 | 1.4550 | 1.4628 | 0.8782 
OAS! FREE 1.4118 | 1.4178 | 1.4276 | 1.4411 | 1.4505 | 1.4560 | 1.4611 0.8563 
ES ie 1.4081 | 1.4228 | 1.4320 | 1.4402 | 1.4484 | 1.4573 | 1.4663 | 0.8818 
New Grozny area......... 1.3637 | 1.3937 | 1.4091 | 1.4208 | 1.4310 | 1.4382 | 1.4452 | 1.4534 | 0.8470 
Old Grozny area......... 1.3620 | 1.3941 | 1.4091 | 1.4209 } 1.4310 | 1.4388 | 1.4484 | 1.4600 | 0.8360 
Sere 1.3880 | 1.4001 | 1.4098 | 1.4272 | 1.4396 | 1.4486 | 1.4576 | 1.4674 | 0.8933 
Ee re 1.3732 | 1.4010 | 1.4116 | 1.4296 | 1.4402 | 1.4485 | 1.4577 | 1.4705 | 0.8253 
Krasnokamsk............ 1.3644 | 1.3922 | 1.4070 | 1.4189 | 1.4296 | 1.4380 | 1.4470 | 1.4556 | 0.8572 
Cs xnhereannce osnce 1.3765 | 1.3956 | 1.4088 | 1.4023 | 1.4324 | 1.4452 | 1.4542 | 1.4602 | 0.8978 
TABLE 6 
Contents of non-hydrocarbon components and solid paraffin in crude oils. 
ue ss _siPerrcent, by weight _ —_ 
Crude oil Bases Strong | Phenols Asphal- | Silicagel | Solid 
Com- acids | and weak} Carbenes| tenes resins | paraffin 
Free bined acids 

Pirsagat (Alyaty)...........| 0.005 0.002 0.001 0.006 0.018 1.296 15.41 12.30 
rere 0.015 0.008 0.008 0.539 0.071 1.340 10.90 1.94 
PE cpreasvsscusdaas 0.020 0.007 0.019 0.011 0.000 0.000 2.14 6.35 
PD caiysrcevesvenet 0.033 0.009 0.017 0.022 0.029 0.036 4.86 10.35 
New Grozny area........... 0.015 0.003 0.005 0.009 0.035 0.434 3.10 12.15 
Old Grozny area........... 0.022 0.004 0.021 0.615 0.043 1.129 3.18 4.85 
rey Tee 0.002 0.002 0.008 0.001 0.102 2.312 9.42 6.75 
DE didectimeavacesowd 0.053 0.010 0.043 0.062 0.024 0.154 3.51 1.95 
Krasnokamsk.............. 0.008 0.006 0.004 0.005 0.025 2.098 15.02 4.96 
CRE ke 0.005 0.008 0.001 0.011 0.026 3.079 16.08 4.36 
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288 of the men and women who served you as 
employees of the Texas Electric Service Company have 
gone into the armed forces. A power plant worker lost 
his life when his plane was shot down off the Island of 
Java...a power sales engineer, a captain in the Lost 
Pf : Battalion, is a prisoner of the Japs ...a lineman is aboard 

| | a battleship somewhere in the Pacific ...a PBX operator 
is in the WAC. 


9 30 of us, working here on the home front, are proud 


















of our former fellow workers in uniform. While they are 
fighting to preserve America’s independence, we who 
must remain have our duties to perform. 


Our No. 1 job is to keep vital electric power service 
flowing to war industries in the West Texas area we 
serve. 


Another of our jobs is to work with fellow citizens to 
preserve our democratic system of free enterprise, so that 
when American men and women return to their peacetime 
jobs, they will find the same opportunities to work and to 
enjoy the full fruits of their labors that have been the 
heritage of all Americans under our Constitution. 


TEXAS ELECTRIC SERVICE COMPANY 


J. B. THOMAS, President 


9 se? 
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International Aspects of the 
American Petroleum Industry’ 


> Petroleum to play significant role 











in postwar world reconstruction im. 


? 
by poseph C. Pogue, Vice President, The Chase National Bank 


HE war has brought about im- 

portant changes in the petroleum 
situation and through its stimulating 
effect upon demand, on the one hand, 
and its retarding effect on field devel- 
opments, on the other, has created an 
entirely new relationship between pros- 
pective supply and demand. The record 
of the petroleum war economy is being 
written in two chapters, the first of 
which is nearly completed. The events 
of chapter one were primarily con- 
cerned with the far-reaching transpor- 
tation dislocations created by the 
submarine campaign. During the first 
18 months of the war the major prob- 
lems involved the establishment of 
transportation detours to meet essential 
requirements with minimum utiliza- 
tion of tankers, and the elimination of 
all dispensable consumption to ease the 
load. The shrinkage in tanker avail- 
ability had to be countered by the 
development of extraordinary methods 
of transport overland and the taking of 
ocean-borne supplies from the nearest 
sources. 

The second chapter in our current 
oil economy is introduced by a radical 
improvement in transportation capac- 
ity, as a result of the completion of 
extensive pipe line facilities and the fa- 
vorable crossing of the curves of tanker 
construction and tanker sinkings. The 
breaking of transportation bottlenecks 
simultaneously on land and sea has 
fundamentally altered the economic 
and administrative problems of the oil 
industry and brings to the fore the ele- 
ments of supply heretofore hidden 
behind transport barriers. But the 
problems of supply were not only 
masked during the events of chapter 
one, they were actually latent so long 
as demand had not risen to the zone of 
productive capacities. Now, however, 
the convergence of the trends of sup- 
ply and demand is creating a new set of 
problems just as our transportation 
limitations are eased. 

Petroleum production in‘ the United 
States has enjoyed a rising trend since 
the inception of the industry, but the 
basis of production — the discovery 


1Presented at Annual Meeting, National Petroleum 
Association, New York City, September 21, 1943 
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JOSEPH E. POGUE 


who has a Ph.D. degree from Yale University, 
has served as assistant curator of mineralogy 
and petrology at Smithsonian Institution, asso- 
ciate geologist U. S. Geological Survey, asso- 
ciate professor geology and mineralogy North- 
western University, assistant director Bureau of 
Oil Conservation of U. S. Fuel Administration 
during first World War, manager department of 
economic research Sinclair Consolidated Oil 
Corporation, leaving that company to enter 
consulting work—Employed by Chase National 
Bank in 1936. 





rate — has fluctuated in conformance 
with price, the trade cycle, the emer- 
gence of new techniques, and other 
features. For several years the trend of 
discoveries has been downward (al- 
though some reversal is apparently in 
evidence in 1943), but whether the de- 
cline in the discovery rate is a cyclical 
manifestation or else a subnormal level 
of discoveries will continue as a perma- 
nent condition is indeterminate, al- 
though the latter is perhaps the prevail- 
ing view. At the same time the demand 
for domestic crude oil, augmented by 
enormous military requirements, has 
been expanding sharply and against this 
trend our domestic oil fields cannot 
long meet the full requirements with- 
out strain. 

When the producibility of the do- 
mestic oil reserve is examined in terms 
of rising requirements, it is found that 
a limitation is rapidly being approached. 
The Economics Committee of the Pe- 


troleum Industry War Council, in its 


July report, gave the results of a de- 


«ec 


tailed study in these terms: “... for 
1944 and 1945 the oil fields of the 
United States should not be counted 
on to produce without waste (italics 
mine) more than 4,200,000 to 4,300,- 
000 bbl. of crude oil per day....” 
Domestic production, which under- 
states demand because crude oil stocks 
are being drawn upon, crossed 4,200,- 
000 bbl. per day in August, so that the 
estimated zone of maximum efficient 
production for American oil fields has 
already been invaded. 


Production experience over the last 
15 years has thoroughly established the 
principle that if production in any 
field is allowed to exceed a certain 
level called the optimum, or maximum 
efficient rate, there is both a loss in 
ultimate recovery and a subsequent de- 
cline in producibility, perhaps on the 
average to the extent of 25 percent. 
Production in excess of the maximum 
efficient rate for the country at large 
should be avoided if possible and re- 
sorted to only in case of sheer necessity. 
In the face of a demand such as is now 
in prospect, there are only four ways 
in which wasteful production can be 
avoided. First, civilian consumption 
might be restricted in further degree, 
but aside from more effective enforce- 
ment of gasoline rationing there is little 
slack to take up on this score without 
encountering the danger of impairing 
the domestic economy. Second, higher 
prices or tax abatement measures could 
stimulate discovery and producibility, 
but there has been long delay in invok- 
ing these developments. Third, mili- 
tary and lend-lease demands might be 
reappraised in the light of the new 
conditions and adjustments may be pos- 
sible in this field. Fourth, the allocation 
of demand to available sources of sup- 
ply could be placed on a world basis 
and a more efficient flow-pattern de- 
veloped and induced by the develop- 
ment of facilities appropriate to this 
end. Gain can doubtless be made in all 
four categories, but an effective safe- 
guard against wasteful production and 
unnecessary depletion of the domestic 
resource requires a world basis for 


supply. 
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ONE HUNDRED MILLION BARRELS is a lot of oil, yet that figure repre- 
sents the amount of increased consumption over the amount consumed 
in 1942. 

51,000,000 barrels more oil were consumed the first eight months of 
1943 than were consumed during the same period in 1942. 

1944’s armed forces demand is now estimated at 1,485,000,000 barrels. 
And, there is a possibility this figure may be revised upward. 

To meet forthcoming demands upon the oil industry will require the 
most efficient, trouble-free equipment possible to obtain. An “all-out” effort 
will be required of every operator. 

Plan now to do your part. Lufkin engineers will gladly help you lay 
out a program. Twenty years of successful operation in the oil fields of the 
world enables us to be of real assistance. ge 
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Though we are still in production, on a “round-the-clock” 
24-hour basis, producing tank gears, ship gears, gun car- 
rlages, and ftruck-trallers for our armed forces, we are also 
producing considerable quantities of Lufkin oil field pumping 


media PUMPING UNITS 


LUFKIN FOUNDRY & MACHINE COMPANY ¢ LUFKIN, TEXAS 


































Fortunately the importance of a bal- 
anced world program for the produc- 
tion, refining, and shipment of oil is 
fully appreciated in many quarters and 
the techniques are available for its im- 
plementation. What is needed is a more 
balanced allocation of world demand to 
all available sources of supply. It is be- 
lieved that a fully integrated effort 
along the lines indicated above can 
obviate the undue impairment of the 
domestic oil resource. It is to the inter- 
est of both the war effort and the 
domestic economy that this be done, 
and the improving tanker situation 
makes this possible. 


It is well known that the reserves and 
producibility of oil in the Middle East 
and in the Caribbean region are much 
greater than now utilized. Reserves in 
the two areas combined are larger than 
in the United States, whereas produci- 
bility from existing wells is several 
hundred thousand barrels per day in 
excess of recent takings. True, the limi- 
tation in both areas is refining capacity 
and to some degree pipe line transpor- 
tation, rather than producibility, but 
these bottlenecks can be broken by fur- 
ther installations, on the one hand, and 
a freer international movement of the 
oil, on the other. And producibility can 
be radically augmented by additional 
drilling. 

Whatever the administrative disposi- 
tion of the problem may be, the eco- 
nomics of the petroleum situation 
indicate that the oil resources of the 
Middle East and of the Caribbean re- 
gion will be drawn upon more fully for 
war purposes, and future increments to 
the military demand will be diverted 
more and more to these sources. In fact, 
this shift is already well under way. It 
is clear, therefore, that for the duration 
of the war the American petroleum in- 
dustry has become indissolubly linked 
with foreign sources of supply and no 
major domestic oil problem can now be 
resolved except in the light of all for- 
eign alternatives. 


At the very core of all production 
thinking is the rate of production and 
particularly the best rate, all factors 
considered—the rate that has been 
termed the optimum, or maximum ef- 
ficient rate. This is the most fertile 
concept, or discovery, that has emerged 
from our production experience and it 
is almost axiomatic that it is unsound 
to produce any oil field in excess of its 
optimum rate. It is also important to 
understand that a field may be soundly 
produced below its optimum, if eco- 
nomic conditions require. The applica- 
tion of the optimum rate, therefore, is 
not symmetrical in an administrative 
or economic sense. The economic cost 
of exceeding the optimum is much 
greater than that of falling short of 
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it—the first having social implications, 
the second merely delayed monetary 
realization. We may therefore set forth 
the following principle, which is thor- 
oughly grounded in established practice 
and in conservation policies as followed 
by the state regulatory bodies and the 
Interstate Oil Compact Commission; 
namely, the oil fields of the United 
States should not normally be produced 
in excess of their aggregate optimum 
rate nor should they be operated below 
their optimum rate except to avoid 
over-production. 

At any given time the optimum 
rate of crude oil production in the 
United States must exceed, equal, or 
be less than demand. In the first case, 
the pressure of supply will tend to 
create an excess of exports over im- 
ports; in the second case, the balance 
of trade in oil will approach zero; 
whereas in the third case, foreign oil 
will be required to fill the margin and 
this nation will become a net importer 
of petroleum. The domestic optimum 
rate, accordingly, will be the ultimate 
determinant of the position of this 
country in respect to imports and ex- 
ports of oil. But whatever these re- 
lationships may turn out to be, the 
organizing and technical ability of the 
American petroleum industry should 
have a great role to play in the develop- 
ment of oil resources the world over. 


The industrial advancement of the 
world in the postwar period depends 
more upon transportation than upon 
any other single factor. No other in- 
strumentality has had a more profound 
influence upon the world order. Trans- 
portation is a stimulant of production 
and in its presence natural resources 
and technology combine to create use- 
ful commodities; but transportation is 
not a static concept; it is itself under- 
going change. The type of transporta- 
tion that accompanied and supported 
industrial developments in the past will 
have altered and become automotive 
transportation in the era of reconstruc- 
tion and expansion that will character- 
ize the postwar period. This charge in 
the form of transportation has been so 
long under way and its future implica- 
tions are so obvious as to require no 
further elaboration here. Petroleum is 
essential to support the development of 
the transportation facilities necessary 
to create rising standards of living based 
upon expanding production and trade. 
In this light, petroleum and the indus- 
trial structure through which this re- 
source functions take on a pivotal char- 
acter of the first importance. It is 
scarcely too strong an assertion that 
the future of the postwar world is 
dependent upon the disposition made of 
petroleum as an economic and social 
force. 





The petroleum industry has devel- 
oped techniques and operating patterns 
that will prove invaluable in postwar 
expansion throughout the world. In 
addition, it has demonstrated a peculiar 
genius, derived no doubt from the pio- 
neering aspects of the industry, which 
is difficult to describe and to make clear 
to anyone who has not lived with this 
subtle element. It is this genius that 
has been instrumental in discovering 
nearly all oil found in the entire world 
outside of Russia, and its techniques 
have been contributory to develop- 
ments there. It is this genius that has 
in the last ten years developed in the 
United States, against almost impos- 
sible legalistic odds, a system of efficient 
production reconciling competition 
with the advantages of cooperation in 
oil pools of divided ownership, adapting 
for this purpose a workable form of 
collaboration between the individual 
operators and the oil-producing states 
— thus revolutionizing engineering 
practices, equities, and political-econ- 
omy in our oil fields. It is this genius 
that has facilitated the development 
during the war period of a system of 
dual planning and management where- 
by government and industry are col- 
laborating in the task of directing the 
complex pattern of petroleum opera- 
tions to war objectives. These experi- 
ences, together with its command of 
technology, not only fit this industry 
for participation in the execution of 
postwar international oil policies but 
make it essential that its understanding 
be drawn upon in the formative period 
of thinking and planning toward those 
ends. 


The problem of postwar world re- 
construction cannot proceed along 
sound economic lines without the es- 
tablishment of petroleum in a role con- 
sistent with its importance. For this 
purpose it is necessary that the United 
States formulate a foreign policy that 
will at the same time serve the interests 
of our country and further the produc- 
tive capacity and volume of trade of 
foreign countries. Such a policy should 
be friendly to American enterprise, 
which has demonstrated its ability in 
oil developments the world over, and 
should have the objective of making 
foreign oil activities commercially at- 
tractive so as to create a dynamic urge 
toward further progress. To these ends 
our nationals will need freedom from 
burdensome operating controls, stabil- 
ity of contracts, and parity with all 
competitors. If these conditions are 
provided by international understand- 
ing, this country and its petroleum 
industry can make an outstanding con- 
tribution to the future stability and 
well-being of the entire world. 


wey 
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There's a Sterling Pump for 
every job—from 1!" to 10" 
—and there are several models 
and types in each size—low select Sterling Construction Equipment 
head pumps—medium head 
pumps—high head pumps. 


There's a reason why leading contractors 


for their most important jobs. 





Contractors everywhere have found they 
can do more work at less cost with 


Sterling Hoists are offered in Sterling Construction Equipment because 
a wide range of sizes and types. 
They have been carefully de- 
signed with the thought in 
mind that ease of operation, 
lubrication and maintenance Tried and Proven Design assures Depend- 
tends toward better perform- 
ance. 


Sterling's Fully Developed, Thoroughly 


able Performance. 





> 4 Write today for literature and prices on 
Radin Genesetinn ests one Sterling Pumps, Hoists and Light Plants. 
made in sizes ranging from 100 
to 75,000 watts. They are fully 
developed and are ruggedly 
constructed to give long, de- 
pendable performance. 





MACHINERY 


PROMPT DELIVERIES—We have doubled our CORPORATION 


production and therefore can make prompt ship- 
ment of most orders. 
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Recourse to Arc Welding put 
the wallop in slow spots in 
the production of bombers, 
fighters, trainers ... improved 
their designs, too. 


THE LINCOLN ELECTRIC COMPANY . 
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Exploitation of Athabaska Tar Sands’ 
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OR 30 years the tar sands of Al- 

berta, at and around McMurray, 
have been under investigation by engi- 
neers of the Department of Mines and 
Resources. 

Although it was known that there 
are large deposits of these sands, there 
were, and still are, many problems to be 
solved before they can be commercial- 
ized and/or can be used to produce 
marketable products such as gasoline, 
Diesel oil, fuel oil, etc. 

The following problems had to be 
solved: 

1. Economic methods of mining the 
sands. 

2. Separation of bitumen from the 
sands. 

3. Treatment of the bitumen after 
it is separated to produce marketable 
products. 

4. Removal, or at least substantial 
reduction, of the high sulphur content 
of the crude products obtainable from 
the extracted bitumen. With the high 
sulphur content of the bitumen there 
is consequently high sulphur in the 
lighter fractions, i.e., gasoline, Diesel 
oil, etc. This sulphur must be removed 
to obtain marketable products. 

5. A thick uniform rich deposit of 
sands with a light overburden had to be 
found. 


6. A solution had to be found for the 
disposal of the overburden and waste so 
as not to pollute any navigable stream 
or body of water. When it requires a 
ton of sand to produce a little less than 
a barrel of bitumen in a deposit of the 
type of Horse River, the magnitude of 
the tonnage of tailings to be disposed 
of can be understood more readily. 

7. Transportation had to be found 
for the movement of the products to 
the market at reasonable cost. 

Since 1913 field and laboratory in- 
vestigations have been conducted by 
the Federal Department of Mines and 
Resources. These include laboratory 
studies of methods for separating the 
bitumen from the sand and refining of 
the bitumen by cracking and hydro- 
genation for the production of sulphur- 
free commercial products. , 

In 1926 four reservations, aggregat- 
ing 2068 acres, were made by the Parks 
Branch of the Dominion Government 
in order to ensure an adequate supply of 


1Material for this article supplied by the Office of the 
Oil Controller of Canada. 
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road surface material for national 
parks. 


In 1930, the national resources, in- 
cluding these tar sands, were trans- 
ferred by the Dominion to the Province 
of Alberta, reserving, however, the 
2068 acres for the Parks Branch. 


In 1930, Max W. Ball of Denver, 
Colorado, entered into an agreement 
with His Majesty, King George V, rep- 
resented by the Minister of the Depart- 
ment of the Interior, which department 
has since been amalgamated with the 
Department of Mines and Resources, to 
mine bituminous sands on the Horse 
River block and to extract therefrom 
the bitumen and other hydrocarbons 
contained therein, on a basis whereby a 
share of the resulting products would 
belong to His Majesty for the benefit of 
national parks. This original agreement 
was superseded by an agreement en- 
tered into on February 18, 1935, which 
was later assigned to The Canadian 
Northern Oil Sand Products, Ltd. This 
company changed its name by supple- 
mentary letters patent under date of 
April 25, 1935, to Abasand Oils, Ltd. 
The present agreement was entered into 
on February 18, 1942. 

Preparations were made in 1935 by 
Abasand Oils, Ltd., for the construc- 
tion of a separation plant on Horse 
River having a capacity of 250 tons per 


day. This plant was completed in Sep-. 


tember, 1936; it operated a short time, 
sufficient only to indicate that certain 
modifications were necessary. A road 
was also constructed by this company 
from the plant to Waterways. 


In 1937, an enlargement of the plant 
to a capacity of 400 tons per day, to- 
gether with a refinery, was begun on 
the same site. Due to difficulties in min- 
ing the sand, construction was discon- 
tinued temporarily and resumed in 
1939. This plant was finally completed 
in 1940. Subsequently a small pipe line 
was built to Waterways, which is the 
terminal of the railroad from Edmon- 


ton and the shipping point for northern 
areas. 


Production began again in May, 
1941, but again mining difficulties 
were encountered and production de- 


clined. Further, there were only inter- 
mittent operations. 


In November, 1941, the separation 
plant and power house were destroyed 


x> Canadian government's program expected 


to determine commercial possibilities 


by fire and all production ceased. In 
1942, the plant was rebuilt. 

. By agreement of February 18, 1942, 
Abasand Oils, Ltd., was granted the ex- 
clusive right to a tract consisting of 
100 acres, being part of the 581 acres 
on Horse River, and retained by the 
Federal Government for parks pur- 
poses. Abasand was to have the right to 
mine and process bituminous sands 
therefrom, to sell and transport prod- 
ucts made from these sands and erect 
such buildings and install such equip- 
ment as necessary. The operator under- 
took the following: (a) to erect on the 
tract a plant capable of extracting the 
bitumen from 250 tons of sand per day; 
(b) to erect and equip a refinery in the 
Province of Alberta to manufacture 
gasoline, asphalt, and other products, to 
the satisfaction of the minister of mines 
and resources, and (c) to mine and 
treat 25,000 tons of sand in the year 
1942, subject to certain terms and con- 
ditions set forth in detail in the agree- 
ment itself. 


Investigation 


The oil controller was appointed in 
June, 1940, and in July of the same 
year had his first meeting with officials 
of Abasand Oils, Ltd. At that date the 
Abasand officials were satisfied that 
they had developed the McClave proc- 
ess for the separation of the bitumen 
from the sands to a point where they 
could proceed with a solution of the 
other problems involved. At that time 
the problem of mining the sands was 
giving them serious concern. They were 
developing a shale planer. Within a few 
months, however, this method proved a 
failure and was abandoned. Shortly 
afterward, operations ceased for that 
year. 

Again, in the spring of 1941, Aba- 
sand Oils, Ltd., renewed activities to- 
ward a solution of their many prob- 
lems; mechanical difficulties were con- 
stantly encountered. As a result, a con- 
tinuous run of the plant was impossible, 
and it was impossible to procure a 
sample of the bitumen required for re- 
search purposes. In the fall, as herein- 
before stated, this plant was burned 
down and, obviously, all operations had 
to be suspended. 

Owing to the urgency of the situa- 
tion and in the hope of speeding up the 
solution of the many problems yet to be 
dealt with, the government entered 
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%& Here’s how you—yes, YOU—can carry out a 
smashing “pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You’re an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 


Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50% above the former figures? You : — Or 
see, these new quotas are based on the fact that the ~~ : —— 
armed forces need more money than ever to win the : ; a =! = 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 
are working, now. 

















Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
implement our victory —they’ll guard against inflation, 
and they'll furnish billions of dollars of purchasing 
power to help American business re-establish itself in 
the markets of peace. 


So get this new family income plan working at once. 
Your local War Finance Committee will give you all 
the details of the new plan. Act today! ‘ 


This advertisement prepared under the auspices of the War 
Advertising Council and the U. S. Treasury Department. 


KLET’S KEEP ON Backing the Attack! 


This Space is a Contribution to America’s All-Out War [fort by bE. a ee i & be 
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into an agreement with the Consoli- 
dated Mining and Smelting Company 
(the cooperation of Abasand Oils, Ltd., 
was obtained), and an appropriation of 
$75,000 was made to carry out the 
work (this appropriation was later in- 
creased to $200,000). Consolidated 
Mining and Smelting Company under- 
took the work without profit, but on 
the assurance that they would suffer no 
loss. Abasand Oils, Ltd., gave assur- 
ances that their plant would be recon- 
structed early in the summer and they 
would be in a position to carry on a 
continuous operation, from which they 
could make studies of the success of 
the McClave process, etc., and procure 
samples to determine what products 
could be produced from the bitumen, 
and estimate costs of the operation. To 
this end negotiations were carried on by 
the oil controller with the Office of the 
Petroleum Administrator for War in 
Washington, D. C., with a view to hav- 
ing organizations in the United States 
make thermal and catalytic cracking, 
and hydrogenation tests of the samples, 
particularly in respect to the possibility 
of obtaining aviation gasoline, motor 
gasoline, Diesel oil, and fuel oil. As a 
result, arrangements were made for 
laboratory tests by Universal Oil Prod- 
ucts Company of Chicago, Illinois, on 
thermal and catalytic cracking, and by 
Standard Oil Development Company of 
Baton Rouge, Louisiana, on hydrogena- 
tion. Inasmuch as hydrogenation on a 
large scale would require an expend- 
iture of possibly $12,000,000 or more, 
the research by Universal Oil Products 
on thermal and catalytic cracking was 
considered advisable as, if it were suc- 
cessful, the cost (although substantial) 
would be less. 


Unfortunately, the plant of Abasand 
Oils, Ltd., as reconstructed after the 
fire, could only operate intermittently, 
and the information that it was hoped 
to get from this plant was not obtain- 
able. Further, owing to bottlenecks in 
the plant, it was impossible to procure 
samuples of the bitumen of the type re- 
quired for research investigation to 
give the quickest results, and it was im- 
possible to procure the quantity of bi- 
tumen necessary for the plant test at 
Baton Rouge. 


Agreement 


Under the agreement with Consoli- 
dated Mining and Smelting Company, 
Ltd., the company undertook the fol- 
lowing: 

(a) Test drilling of the bituminous 
sand areas in the vicinity of Fort Mc- 
Murray, Alberta, to provide reliable in- 
formation regarding the location of 
areas that might support large-scale de- 
velopment for production of oil on a 
scale of 10,000-20,000 bbl. per day. 


(b) Study of the plant of the Aba- 
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sand Oils, Ltd. (hereinafter referred to 
as “Abasand”), near Fort McMurray 
with regard to costs, efficiency, etc. 

(c) Research to discover what kinds 
and qualities of products can be pro- 
duced from the bitumen extracted 
from the oil sands. 

The report of Consolidated reads, in 
part: 

Deposit. There are tremendous de- 
posits of oil sands in*the McMurray area 
but much of this area is overlaid by 
heavy overburden and lean oil sands. 
The exploration problem was to find an 
area with a large tonnage of high grade 
sand under light overburden with nec- 
essary natural advantages for a plant 
site. Two areas judged from previous 
work to be the most promising were 
selected for drilling. The drilling done 
showed clearly that the deposits are 
generally interlayered with clay and 
lean sand and vary widely within short 
distances, both horizontally and ver- 
tically, to a greater degree than had 
been expected. 


We are of the opinion from the re- 
sults to date, that large tonnages of 
high grade sand similar (about 16 per- 
cent bitumen and 5 percent minus 200 
mesh) to that now being treated by 
Abasand will not be readily found. 
Large tonnages of sand containing 
about 12 percent bitumen and high in 
minus 200 mesh material (25 percent) 
could probably be readily blocked out. 
Until complete data on capital cost, op- 
erating costs, and details of products 
that can be produced are available, it is 
impossible to determine the minimum 
grade of sand that will make an opera- 
tion a practical proposition. In any case, 
from the operating costs quoted later it 
will be seen that a thorough search for 
a high grade deposit is very desirable. 


The Wheeler Island area was the first 
of the two areas selected for drilling. 
Twelve holes were drilled in this area, 
indicating a substantial tonnage of 
sand about 12 percent bitumen. The 
high content of minus 200 mesh min- 
eral matter in the sand, and the occur- 
rence of clay and shale lenses, make it 
undesirable for large scale development. 
If better areas are not found, however, 
this area still has possibilities. 


Second area selected for drilling was 
the Steepbank River area. In this area 
a bench under light overburden and ad- 
jacent to a suitable plant site has an in- 
dicated tonnage of 30,000,000 tons of 
oil sand averaging about 12 percent bi- 
tumen and 18 percent mineral matter 
minus 200 mesh. Of this tonnage ap- 
proximately one-third may be appre- 
ciably better in grade. 

In addition to the sand in the bench, 
there is a considerably larger tonnage of 
sand, of similar grade, under overbur- 
den of about one-half ton per ton of oil 
sand, 





Drilling at closer spacing must be 
done before the above indicated ton- 
nages and grades could be used as a basis 
for location of a plant. 

Mining. The present Abasand sys- 
tem of mining by light blasting, load- 
ing with power shovels, and trucking 
to separation plant is quite practicable 
under summer conditions. Under win- 
ter conditions it will undoubtedly pre- 
sent problems but these are considered 
to be more a matter of increased costs 
than technical obstacles. Unfortunately 
Abasand did not operate in sub-zero 
weather and winter conditions could 
not be observed. 

Separation. The plant of Abasand 
is not a fully developed commercial 
unit and its operation to date has been 
intermittent and erratic; hence its op- 
erating costs and its production of mar- 
ketable products are of little value in 
this investigation. The process has been 
developed to the point, however, where 
the general plant design data and oper- 
ating efficiency figures of this operation 
can be used as a basis for estimating the 
possibilities of a large scale separation 
plant. 


We are of the opinion that the proc- 
ess of Abasand Oils, Ltd., for separat- 
ing the bitumen from the sands is a 
practicable one, which could be used in 
a large scale plant and which would 
yield reasonable results. Recoveries in 
the separation plant were consistently 
greater than 90 percent, and there is no 
reason to doubt that these figures could 
be duplicated in a large scale plant pro- 
vided sand of the same bitumen content 


and clay content were being treated. 


Two important unknowns in the Aba- 
sand separation process are: 


(a) The effect of an increase in the 
clay and fine sand content of the feed 
on the recovery of bitumen. 


(b) The effect of severe winter con- 
ditions on the capacity of the plant. 


Due to inadequacies in the equip- 
ment, Abasand was unable to demon- 
strate the reputed “digestion” charac- 
teristics of the bitumen and the pro- 
duction of a pumpable crude by such 
digestion. This digestion is one of the 
cornerstones on which much of the po- 
tential value of the bitumen and its 
processing is based, and Abasand is now 
arranging to modify their plant to 
prove this digestion and to improve the 
operation with regard to diluent pro- 
duction. 


The ‘product research study was not 
authorized by the government at the 
time the other phases of the investiga- 
tion were begun. Arrangements have 
now been completed with Universal 
Oil Products Company to carry out a 
research program on bitumen, includ- 
ing a complete crude evaluation and a 
study of the possibility of producing 
aviation gasoline and other products by 
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thermal and catalytic cracking. Tests 
are now under way. 

Negotiations are under way with 
Standard Oil Development Company 
with a view to determining the applic- 
ability of hydrogenation to the refining 
of the bitumen. 

One of the difficulties in the way of 
making marketable products from this 
raw material is the high sulphur con- 
tent of the products obtained from it. 
Methods for the removal of the sulphur 
from the gasoline fraction will have to 
be developed before it can be sold as 
graded motor gasoline or as aviation 
gasoline. 

Cost of production. Cost estimates 
can only be made on the basis of pro- 
ducing refinery crude oil and this can 
only be roughly indicative until the en- 
gineering and design estimates of the 
plant are made and until definite infor- 
mation has been obtained on the fol- 
lowing questions, viz: 

(a) The deposit to be mined. 

(b) The production of a pumpable 
crude oil from the separated bitumen 
without excessive cracking and with 
diluent recovery in balance with the 
separation plant. 

(c) The effect of winter tempera- 
tures on the mining and separation 
processes. 

(d) The effect on ghe Abasand sep- 
aration process, of high percentages of 
minus 200 mesh material in the sand. 

(e) Complete information on the 
ordinary petroleum products obtainable 
from the bitumen. 

Investigation costs. As it was un- 
derstood that speed was the essence of 
the contract, work was begun as soon 
as possible after the government’s re- 
quest. It must be pointed out that time 
was not available for adequate normal 
planning and preparation and for this 
reason work was begun with equipment 
that was in some respects inadequate 
for the job. These inadequacies were 
corrected as soon as possible but they 
nevertheless reflected unfavorably on 
progress and costs. 

It should also be stated that the sum- 
mer of 1942 was a difficult season in 
which to carry out an exploration pro- 
gram in the McMurray area. The gen- 
erally acute conditions of labor supply, 
of purchasing supplies and equipment, 
and of obtaining transportation were 
aggravated in the McMurray and Ed- 
mondton areas by the United States 
“Canol Project” as well as to a lesser 
extent by the work on the “Alcan 
Highway.” 

Summary of costs of investiga- 


tion to date: ° 
Expenditure to December 
31, 1942 $ 93,834.96 


Commitments and esti- 
mated expenditures for 
January, 1943 18,622.89 


$112,457.85 
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Recommendations. If the results of 
the investigation to date with those of 
the crude evaluation test now under 
way, are such that they interest the 
government to the extent of immediate 
and extensive action, it is suggested 
that they proceed on a plan as follows: 

(a) Endeavor to prove the Steep- 
bank area by closer spaced drilling. 

(b) Continue reconnaissance drill- 
ing, as an increase in the grade of sand 
from 12 to 15 percent bitumen means 
a reduction of about 5000 tons daily or 
25 percent in the quantity of sand to be 





bank area are sufficiently promising for 
large scale development to render un- 
necessary any consideration of a small 
plant at Horse Creek so far as this in- 
vestigation is concerned; and conse- 
quently the proposed drilling would be 
better undertaken at Steepbank. We 
would point out that we are consider- 
ing the whole subject from the point of 
view that any development has for its 
final objective a large scale permanent 
industry. 

The following are extracts from the 
appendix to the reports: 





various products produced. 





Summary of operations, 1941-42 


1941 1942 
Separation plant operated days and part days 132 70 
Total virgin crude produced (bbl.) 20,282 9,958 
Refinery operated days and part days 121 82 
Gasoline produced (bbl.) 933 712 
Gasoline used (bbl.) 226 406 
Diesel fuel and burner oil produced (bbl.) 2,609 3,177 
Residuum produced (bbl.) 10,801 7,278 
Residuum burned (bbl.) 9,473 5,900 


N.B.: These figures are taken from the daily reports of Abasand Oils, Ltd. Their accu- 
racy is not guaranteed and they are quoted only to give a rough idea of the quantities of the 








mined and handled to produce 10,000 
bbl. per day. Hence the value to be 
placed on exploration in relation to the 
final project is very real and should not 
be underestimated in deciding on imme- 
diate procedure. 

(c) Arrange with Abasand to ex- 
pedite the contemplated changes in sep- 
aration plant and refinery so that the 
production of a pumpable crude can be 
demonstrated and more complete op- 
erating data can be obtained. 

(d) Follow up energetically crude 
evaluation research program. 

(e) Organize an engineering staff to 
prepare preliminary plans of necessary 
plants and assess generally the full eco- 
nomics of the project with respect to 


capital expenditures, operating costs, - 


transportation, and marketing aspects. 


Such a program as outlined above 
will be expensive and difficult under 
present conditions of labor and material 
supply but if a large scale development 
is at all probable such work is essential. 


The only further exploration author- 
ized at present is drilling on Horse 
Creek area, as instructed by your De- 
partment. Even if drilling proves the 
sand to be of suitable grade, this area 
has only sufficient sand for small scale 
operation and we believe that such a 
plant would be better situated at a 
point where expansion to large scale 
operation is possible. The advantage at 
Horse Creek of proximity to rail trans- 
portation is outweighed by the topo- 
graphic and overburden characteristics, 
which would make the operation a rel- 
atively expensive proposition and which 
would eliminate any possibility of a 
plant larger than about 2000 bbl. ca- 
pacity. . 

We consider that results in the Steep- 


Mining. Overburden removal in 
early operation was by a Sauerman ex- 
cavator. This did not prove satisfac- 
tory and at present a power shovel and 
trucks are being used. 

The selection of the method of re- 
moving overburden to be used in a 
large scale development can only be 
made after the plant location has been 
chosen and all the various factors such 
as topography, disposal areas, etc., have 
been studied. 

In the preliminary consideration of 
costs it has been assumed that power 
shovels and trucks will be used for both 
overburden removal and sand mining. 


The first sand mining at Abasand was 
done with a shale planer. This equip- 
ment soon proved unsatisfactory. The 
present method entails light blasting of 
the sand, excavation by power shovel, 
and transportation to the plant by 
truck. This method seems feasible for 
handling large tonnages. 


The drilling and blasting operations 
were studied during the summer. Drill- 
ing is done with steam jets, and low 
grade blasting gelatin is used for blast- 
ing. This method appears to be quite 
satisfactory during the summer but no 
knowledge was obtainable on winter 
operations. Secondary blasting may be 
required in cold weather. 


Separation plant. In the above key 
figures for October 16-21, 1942, it will 
be noted that 43.5 percent of the plant 
production was used as plant fuel in the 
period quoted. This high consumption 
of fuel is due to the following: 

(a) The plant was running at less 
than its normal capacity, therefore heat 
losses were large in proportion to pro- 
duction. 


(b) Insulation of separation plant 
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When you’re halfway around the world, try- 
ing to finish an important job, it’s mighty 
pleasant to greet an old and very helpful 
friend you used to work with. 


Back home, in scores of industries, the 
men now on palm-fringed shores learned an 
affectionate respect for the dependability of 
Wickwire Rope. Now when stout wire rope 
is more than ever a matter of life and death, 
the sight of a reel of Wickwire Rope brings 
double cheers. 


These buddies of ours know that you need 
Wickwire Rope, too—to help in your speeded- 
up production of lots of things for them. So 
they’re grateful when you make each length 
you now have last longer, so that more 
Wickwire Rope can be used to equip the 








Old friend arrives ... Thanks to you 


Liberty Ships, and to send overseas. 


But when you do need more of this friendly 
Wickwire Rope to help maintain your war- 
production pace, won’t you please order it 
without reels, if lengths will permit, so that 
handier reels can be spared for the boys out 
there? Wickwire Spencer Steel Company, 
500 Fifth Avenue, New York. 


Wickwire Spencer was the 
first manufacturer in all 
New England to be awarded 
the Maritime M andVictory 
Fleet Flag for outstanding 
production accomplish- 
ments! 
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DO YOUR MEN KNOW HOW? 
Our free book “Know Your Ropes” 


pictures the best ways to splice, attach 
sockets, etc. Also shows the right and 
wrong ways to use wire rope. In the 
hands of new men (and even old- 
timers) it can help you make your 
present wire rope last longer. Send 
for a free copy. 





SEND YOUR WIRE ROPE QUESTIONS TO WICKWIRE SPENCER 


shee so 
“EU cowrh 





WICKWIRE_ 


Sales Offices and Warehouses: Worcester, New | York, Chicago, Buffale, sen Poms at Ar 
= as Tulsa, Chattanooga, tnarons Hie: Seattle. Exp: : 
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equipment is not effective and no at- 
tempt is made to prevent loss of heat by 
evaporation of water from open cells. 

(c) Plant water is discarded with 
the tailing at about 150°F., thus wast- 
ing most of the heat put into the plant. 

The questions of heat conservation 
and recovery are very important ones 
and must be given careful consideration 
in the design of a new plant if the mar- 
ketable products are to form a high 
proportion of the total production. 

The equipment in the Abasand sepa- 
ration plant is largely standard equip- 
ment and little difficulty is anticipated 
in adapting the process to a large scale 
operation. The chief step that has not 
been developed satisfactorily is the 
feeding of the tar sand to the plant. 

Two important unknowns in the 
Abasand separation process are: 

(a) The effect of an increase in the 
clay and fine sand content of the feed 
on the recovery of bitumen. 

(b) The effect of severe winter con- 
ditions on plant operations and ca- 
pacity. 

It is thought that both of these prob- 
lems can be solved, but it would be ad- 
visable to have more information in 
order to make the plant design as satis- 
factory as possible. 

Although the Abasand plant opera- 
tion during the investigation was inter- 
mittent and inefficient in many re- 
spects, this was due not to inherent 
technical weaknesses in the process but 
to poor equipment and the general 
plant layout and design. We believe 
that a well designed and equipped plant 
based on the present process would give 
satisfactory operation. 

Refinery. The only marketable 
product produced in appreciable quan- 
tities by the Abasand refinery is Diesel 
fuel. A small quantity of gasoline is 
produced for plant consumption. Any 
excess of residuum over plant fuel needs 
is distilled to coke, the coke so produced 
being burned under the plant boilers. 
The light oil from the coking operation 
is charged to the pipe still along with 
the diluted crude produced by the sepa- 
ration plant. 

The quantities and qualities of the 
products from the Abasand refinery 
have no bearing on this investigation as 
the potential value of the bitumen can 
only be estimated on the basis of prod- 
ucts from modern processes and equip- 
ment. 

It will be sufficient to note that the 
following important questions were not 
proved in operation: 

(a) That “digestion” or viscosity 
breaking of the bitumen ‘at moderate 
temperatures and pressures will produce 
a product that can be satisfactorily 
pumped to a distant refinery. 

(b) That “digestion,” besides mak- 
ing the bitumen pumpable, will pro- 
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duce enough of a satisfactory diluent 
from the bitumen to maintain the dilu- 
ent supply for the separation plant. 

We are of the opinion that the above 
points must be proved.on a plant scale 
before the design and construction of a 
large plant is undertaken. 

This outlines in part the investiga- 
tions of the Consolidated Mining and 
Smelting Company during the year 
1942, and January, 1943. 

The statements contained in this re- 
port, in addition to providing valuable 
data, confirm what engineers of the 
Department of Mines and Resources, 
and the oil controller, have maintained; 
namely, that there are many difficulties 
to be overcome before crude oil in sub- 
stantial quantities and marketable 
products therefrom are obtainable from 
the tar sands. It was hoped that the ac- 
tivities of Abasand Oils, Ltd., would 
find the solution to these problems, but 
this is not the case and possibly should 
not have been expected. 

Everything seems to hinge on the 
results of the research investigation now 
under way in the United States and the 
establishment of a proper small test 
plant to prove or disprove the processes 
that are recommended and decided 
upon. 

Abasand Oils, Ltd., may have devel- 
oped a separation process; that is, a 
process to separate the bitumen from 
the sands. It will be noted, however, 
that Consolidated in its report made re- 
peated references to minus 200 mesh 
mineral matter in the sand. Minus 200 
mesh means fine sand. If the sand is 
finer than that on Horse Creek then it 
becomes a question whether the Mc- 
Clave process (used by Abasand) can 
be applied to finer sands. Unless there is 
a recovery of a higher percentage of bi- 
tumen, which contains a small amount 


of sand, it may not be possible to treat 


the bitumen as desired. 

Further, separation is only the first 
step in winning the oil from the sands. 
There may be no doubt that asphalt 
and asphaltic oils can be produced from 
separated bitumen without further re- 
search. Refining processes necessary to 
the production of other petroleum 
products, such as gasoline, Diesel oil, 
etc., have not yet been developed. As is 
pointed out in the Consolidated report, 
the assertions of Abasand regarding 
what digestion will do have not been 
proved. 

In the light of what is known, the 
conclusion has been reached that Aba- 
sand Oils, Ltd., should not be expected 
to undertake at its expense the estab- 
lishment of a suitable test plant and the 
investigation necessary to determine 
one way or another the value of the 
sands for the production of crude oil 
and petroleum products therefrom. 

The financing at least of the test op- 


erations should be the responsibility of 
the federal government. 

Abasand has the only plant in oper- 
ation and it has a separation process 
that works fairly well with the rela- 
tively coarse sand found on the Horse 
River Reserve. As time is of the essence, 
it is advisable that the present Abasand 
plant should be used as a nucleus for the 
test plant, reconstructing and adding 
to it as may be necessary or desirable. 

Accordingly, the government has 
entered into an agreement with Aba- 
sand whereby the present plant is to be 
rehabilitated and operated on behalf of 
the government. To that end the board 
of directors of the company has been 
reorganized to include men of experi- 
ence and standing. John Irwin of Mon- 
treal, president of Canadian Oil Com- 
panies, Ltd., has been elected president. 
E. A. Smith of the same company has 
been elected vice-president and ap- 
pointed managing director. Other 
members of the board are H. R. Milner, 
K.C. of Edmonton, Aubrey Davis of 
Newmarket, and P. A. Thomson of 
Montreal. E. A. Smith will move to Ed- 
monton shortly to take direct charge of 
rehabilitating the plant and conduct- 
ing the test operations. 

Although there have been many re- 
ports from geologists on the deposit, 
none of these reports provided a solu- 
tion for the extraction of the bitumen 
from the sands and the removal of the 
sulphur content necessary to make a 
product of quality. Certain of these 
geologists have been associated with 
large oil companies, but they do not ap- 
pear to have been successful in interest- 
ing their principals and/or associates in 
a solution of the problem. There is no 
more aggressive body of men in indus- 
try than those directing the large oil 
companies. They have explored all 
likely areas in the world to obtain sup- 
plies of this precious product, oil, and it 
is significant to note that they have 
turned away from these sands rather 
than undertake the solution of the 
many problems incident to their devel- 
opment and the production of products 
equal in quality that can be sold at 
competitive prices with the same prod- 
ucts procured elsewhere. 

An initial appropriation of $500,000 
has been arranged and a program has 
been drawn up that will link the test 
plant with research laboratory tests 
now under way in such a manner as to 
demonstrate what petroleum products 
can be manufactured from the bitu- 
men, the quality of the products, and 
the cost of producing them. It is confi- 
dently believed that this program, car- 
ried through with federal funds, will 
answer the question of whether or not 
the Athabaska tar sands are capable of, 
or merit, commercial development. 
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WOURMGULON'T USE AN AXE WITHOUT A HANDLE 


You could... but you wouldn’t if you could 
get one with a handle. 








Similarly, there is no need to use pumps with untreated barrels 

when you can get 4 to 8 times harder barrels that wear 2 to 5 

times longer. Using equipment that only gives a fraction of the 

hard case service it should is not the way to win a war. Why be satisfied 
tring surface With untreated barrels when Flupaco Pumps, equipped with super 
hard barrels, cost no more than pumps using cold drawn barrels? 

body Get the complete story on how Flupaco Hardéned and Honed 

Barrels increase pump life! 


ductile 


The unprecedented hardness measurements of Flupaco hardened 
and honed barrels (shown in the accompanying chart) account for 
the outstanding performance records of Flupaco Pumps. 


BRINEEL ROCKWELL 


FLUPACO HARDENED 
AND HONED PUMPS 627 64 to 70-C 


UNTREATED STEEL 
PUMPS 150 to 170 6 to 14-€ 
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The Chicago Corporation Wardner plant absorption and stabilization areas 
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First Integrated 





HE first integrated refinery-cyc- 
ling plant unit designed to oper- 
ate on specially fractionated cycling 
plant cuts for the manufacture of high- 
octane aviation gasoline and other prod- 
ucts is nearing completion in South 
Texas. This integration combines the 
recommendations and predictions fre- 
quently promulgated by various engi- 
neers and informed authorities in the 
refining and cycling industries and is 
the result of three years of planned co- 
ordination by the participating compa- 
nies. The accumulation of engineering 
and operating data and a study of re- 
sources have been combined into the 
wartime integrated unit at a total cost 
of about $10,400,000. The independ- 
ent companies, which operated cooper- 
atively in peace times, have doubled 
their efforts and the size of their plants 
for cooperative wartime production. 
Four companies are represented in 
this progressive new method. The Chi- 
cago Corporation operates three cycling 
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having a capacity of 125,000,000 cu. 
ft. per day. With the aid of the Defense 
Plant Corporation the company is in- 
stalling additional equipment at each 
of the plants for the recovery of isobu- 
tane, butane, and propane. fractions. 
Stearns-Roger Manufacturing Com- 
pany built the original plants and is 
contractor for the new additions to the 
three plants. The Lockhart Oil Com- 
pany cycling plant in the Agua Dulce 
field is being enlarged with isobutane 
and normal butane recovery equipment 
to process approximately 60,000,000 
cu. ft. per day. Construction of the 
first plant and present additions is by 
Petroleum Engineering, Inc. 


Refinery Process 


Near Corpus Christi the Great South- 
ern Corporation, under the direction of 
The Pontiac Refining Company and 
aided by the Defense Plant Corporation, 
is Constructing a refinery containing an 


Refinery-Cycling Plant Unit 


x+ Four cycling plants, pipe line station, and refinery 
coordinate operations for wartime production 


by C C Pryor Associate Editor 


plants in the Stratton field, each one 


H.F. alkylation unit, catalytic dehydro- 
genation unit, and a Dubbs thermo re- 
forming unit for processing the cuts 
from the four cycling plants in the 
Stratton and Agua Dulce fields. The re- 
finery will handle the entire production 
of the cycling plants and accomplish 
maximum conversion of normal and iso- 
butane into wartime products. No addi- 
tional crude oil is required to be pro- 
duced. Isobutane and normal butane 
are piped to the refinery separately from 
the gasoline, kerosine, and naphtha. A 
splitter separates the iso and normal bu- 
tane. Normal butane enters the cataly- 
tic dehydrogenation unit for conversion 
to butylene and the isobutane goes to 
the alkylation unit for alkylate produc- 
tion. The H.F. alkylation process does 
not require disposal of spent acid, but is 
regenerated for further use; thus the 
process is an economical one. Debutan- 
ized distillate is de-isopentanized and 
the isopentane blended with alkylate 
and straight-run aviation base stock, 
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Field Experiment to Plant Completion! 


We are proud to have handled since its beginning 
all phases of 


CHICAGO CORPORATION'S 
RECYCLING PLANTS 


This began with the original field test work in 1938 and has continued through 
the construction of the three projects with their present enlargements for butane 


extraction. 


All of this work was done on a complete Turnkey Basis, including 


e@ Design of the Plants 
e Selection and Procurement of Materials 
@ Fabrication of Special Equipment in Our Own Shops 


e@ Field Installations 









Engineers A Complete 
Designers Engineering— 
Contractors Contracting 


Manufacturers 





PARKHILLWADE siees 


1625 SGUTH ALAMEDA STREET 
LOS ANGELES CALIFORNIA 


AFFILIATED WITH 


THE STEARNS-ROGER MANUFACTURING CO. 


1720 CALIFORNIA STREET * DENVER, COLO. 
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LOCKHART OIL 
CO. CYCLING PLANT 














CHICAGO CORP. 


Sketch showing operation of first large-scale 
integrated refinery-cycling plant unit 








CYCLING PLANT 





STRATTON PIPE- 
LINE CO. STATION 
STORAGE &PUMPS co. 


GREAT 


> REFINED 
SOUTHERN | _. PRODUCTS 
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GULF PLAINS CORP 
CYCLING PLANT 














CHICAGO CORP. 
CYCLING PLANT 











then leaded to produce 100-octane avi- 
ation gasoline. The remainder of the 
distillate is split in two parts: the light 
fractions are blending stock for 87-oc- 
tane aviation gasoline, and the heavier 
fractions are charged to a Dubbs 
thermo reformer and cracked to pro- 
duce motor fuel. 


Pipe-Line Station 


Production of the cycling plants is 
transported to the refinery from a 
tank farm and pumping station in the 
Stratton field by the Stratton Pipe Line 
Company. Storage capacity of the tank 
farm was increased by addition of 6 
Hortonsphere tanks, each of 5000-bbl. 
capacity, and 75-lb. working pressure 
for storage of butane. There ‘are five 
20,000-bbl. gasoline tanks and three 
5000-bbl. kerosine tanks. 
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Three 5'4-in. by 10-in. horizontal 
duplex geared pumps powered by three 
200-hp. 6-cylinder heavy-duty gas 
engines pump the products to the re- 
anery. The pumps and engines are sepa- 
rated by a fire wall in the cellar-type 
pumphouse. One of the units of pump 
and engine is specially geared to pump 
butane through the 4-in. pipe line to 
the refinery at a pressure of about 570 
lb. per sq. in. The second unit pumping 
gasoline and kerosine has an average 
pressure of 650 lb. per sq. in.; however, 
it can be lowered to 180 or increased to 
1000 lIb., if necessary. The station has a 
wide flexibility in pump speeds and 
pressures. A manifold system permits 
use of the third pump and engine unit 
as an auxiliary or standby unit and can 
be used to increase the capacity of the 
4-in. butane line or the 6-in. main line 
transporting gasoline and kerosine. 

An unusual feature of the station is 
the use of heat exchangers outside the 
pumphouse to cool the engines instead 
of the conventional radiator and fan 
mounted on the engine. Six 1'4-in. 
heat exchangers and a 150-bbl. water- 
storage tank handle all cooling water 








for the engine jackets and intake and 
exhaust manifolds. A part of the out- 
going product of the plant is by-passed 
through the heat exchangers, lowering 
the temperature of the cooling water. 
Two of the exchangers are tied into the 
4-in. line and four into the 6-in. 

In the event of broken lines, mani- 
fold connections, or leaks, the station 
can be shut down by master switches. 
About 20 ft. from the building the suc- 
tion and discharge lines are equipped 
with block valves to shut off the prod- 
uct. 


Cycling Plant Additions 


Construction of additional units for 
the recovery of butane and propane 
fractions at the cycling plants is being 
rushed to completion; however, at the 
present time the Wardner and Sullivan 
plants are the only ones in operation. 
The Chicago Corporation plants are 
very nearly identical in capacity and 
operation. Additional equipment for 
the plants and changes to the existing 
equipment provide for the recovery of 
86 percent butanes. Addition of the 
new equipment is designed to place the 
three plants on a par. 

Approximate quantities of products 
from each of the three larger plants are 
as follows: 








Gal. per day 
Butane free gasoline________. a 
RS ....... 33,000 
Kerosine : aa 
Total production per plant... a 150,000 


This production from each of the 
three plants is based on processing a to- 
tal of 125,000,000 cu. ft. per day. Ab- 
sorber pressure for low pressure wells 
are about 1250 Ib. per sq. in. and high 
pressure wells are processed in higher 
pressure absorbers. Gas is successfully 
processed in absorbers operating up to 
2000 lb. per sq. in. Gas in the field 
has the following approximate compo- 


sition: Mol. percen 
Methane __. bide creunarias ee FC 
SE ——— 
Propane __....... ee _.. 1,61 
en ——— 
ee scicincona 
Isopentane Rn a a 
Normal pentane __.....___.. ssid p _.. 0.41 
Hexanes plus ___.... < aoe 


Description of Plant Flow 


A dual gathering system supplies wet 
gas to the plant through 8-in lines for 
the high- and low-pressure absorption 
systems. Before entering the absorbers 
the gas passes through desalting scrub- 
bers, and coolers, to lower the tempera- 
ture from about 145°F. to 85°F. The 
residue gas from the absorbers enters 
the compressors at a temperature of 
about 90°F. The pressure-maintenance 
units return dry gas to the formation at . 
a temperature of approximately 200°F. 
and a pressure of 3200 Ib. Single-stage 
compression is all that is required to 
inject the gas into the high-pressure 





1050-hp. steam turbine driving 9-stage 
centrifugal 1500-Ib. lean oil pump 
at Wardner plant 
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@ Featured in these new exchangers is a “non- 
removable” rear end assembly. You simply remove 
the bolts, back the cover plate off far enough to 
clear the adjacent “sections,” then swing the 
plate through a 180° arc, to gain clear, unob- 
structed entrance into the exchanger. There are 
no heavy members to take off, lower to the 
ground, then raise back up and put back on again. 
Consequently inspection, or the 
substitution of one “hairpin” 
for another so as to use the same 
“stand” for different duties, is 
easy, quick and inexpensive. 









SECTIONAL HEAT EXCHANGERS 


give users many advantages never before available 


lock,— and tests with a solid copper gasket 
have proved it capable of holding more than 
2000 pounds pressure for days, without trace of 
any “weeping.” 

In addition, these exchangers have welded one- 
piece “hairpins” that positively prevent any mix- 
ing of the tube-side and shell-side. commodities,— 
and, through the use of Brown Fintubes, provide 
the high thermal efficiency and 
trouble-free operation only 
Brown resistance-welded 
integrally-bonded fintubes can 
give you. 


‘ . 34,008 . $ are — . . 
The new “head” sealemploy- regraily-ponded one Ex- A fully descriptiveengineering 

ing a solid ring and two split | Brovin all Brown Tete bulletin, complete with dimen- 

collars tightened with cap \ changers ee ay oe sions and other data of interest to 

screws, is assembled easily with | —y are id alty sien es every engineer and operating 

only an 8” crescent wrench. \ heating Slongitudina men sent gladly on request. No 

This construction avoids out- | ered” (YRS oe speci obligation. Send for Brown “Sec- 
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Top: Lean and rich oil heat exchangers in front of distillate pump house. Center: field due to the high absorption pres- 
Low pressure lean and rich oil pumps, electric motor driven; left, steam turbine sures. Rich oil leaves in one stream from 
and condenser. Bottom: Induced-draft-type cooling tower the four absorbers and enters the high- 
pressure vent tank operated at 800-lb. 
gauge. Residue gas from this vent tank 
enters the high-pressure reabsorber. 
Rich oil from the bottom of the re- 
absorber merges with the rich oil from 
the vent tank and passes to the inter- 
mediate-pressure vent tank. Dry gas 
from the top of the reabsorber is used 
as high-pressure drilling fuel or, after 
passing through the stop tank, enters 
the suction of the recompressor to be 
boosted to the suction pressure of the 
pressure-maintenance engines. 

From the intermediate-pressure vent 
tank rich oil passes to the intermediate 
reabsorber, operating at 200 lb. pres- 
sure. The oil from bottom of this re- 
absorber merges with oil from the inter- 
mediate vent tank and passes to the fat- 
oil surge tank. Dry gas from the top 
of the intermediate reabsorber passes 
through a stop tank and goes to the fuel 
system of the plant or to the suction of 
the high-pressure recompressor. 

Gas flashing off the rich-oil surge 
tank, operating at 40 lb. gauge pressure. 
passes to the low-pressure reabsorber. 
Oil from rich-oil surge tank and oil 
from bottom of low-pressure reabsorber 
go to a vent tank, which operates at 
one lb. or 16 Ib. abs. Resue gas from 
the low-pressure reabsorber goes into 
the low-pressure fucl system. After 
passing through a stop tank gas from 
the 16-lb. vent tank goes to the suction 
of a 16-lb. recompressor, which dis- 
charges back to the low-pressure re- 
absorber. 

Rich oil from the 16-lb. vent tank 
goes to the suctiorf of a centrifugal 
125-hp. electric-motor-driven rich-oil 
pump and is delivered to a bank of heat 
exchangers to be heated by hot lean oil 
from the bottom of the kerosine distil- 
late still, No. 2. The rich absorption oil 
then passes through the two Alcorn 
heaters and is heated to 550°F. Oil 
passes through 6-in. tubes in the heat- 
ers and then passes to the gasoline still 
where gasoline vapors are taken off over- 
head. The vapors pass through con- 
densers into the raw feed tank. A por- 
tion of raw feed is pumped over the 
No. 1 still for reflux and the remainder 
is charged to the debutanizer column. 
Oil from the bottom of the No. 1 still 
(kerosine distillate and absorption oil) 
passes to the No. 2 still. When passing 
to the No. 2 still as much of the oil as 
is necessary to control the base tempera- 
ture of the kerosine naphtha still is 
passed through the kerosine still re- 
boiler. The kerosine and distillate mix- 
ture is taken off the top of No. 2 still 
and passes to storage or is charged to 
No. 3 still where the naphtha is taken 
off the top and kerosine off the bottom. 
Lean absorption oil is taken from the 
No. 2 still by the hot lean-oil pump, 
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“It’s my job 
to find better ways— 


“A plant superintendent’s tough job, as I see it, is 
to size up the facts and separate the something better 
from the so-called good enough. After all, there is 
only one best way to do a thing and it’s my assign- 
ment to find it. 


“Of course the difference between best and next 
best isn’t so very great in some cases. But when it 
comes to welding fittings I think a cold appraisal 
will give a distinct edge to WeldELLS.* 





“WeldELLS are basically sound from the start: 

Seamless—reinforced where stresses are greatest— 

engineered down to the last detail. Then, over on the 

° pone pwd away from zone of highest Zz ’ practical side, they have everything it takes to speed 

singin thong up the job and cut costs. The clean machine tool 

bevels facilitate good welding and cut piping costs. 

Precision quarter-marks are a big help to the welder; 

and the permanent markings of size and weight on 
every WeldELL are nothing short of a must.” 


% WeldELLS alone have all these features: 


@ Seamless—greater strength and uniformity. 










@ Precision quarter-marked ends—simplify layout 
and help insure accuracy. 


@ Selective reinforcement —, provides uniform 
strength. 


@ Permanent and complete identification marking 
—saves time and eliminates errors in shop and 


field. 


@ Wall thickness never less than specification min- 
imum—assures full strength and long life. 


Yes, whether you are looking for safety, utility, 
convenience or economy—and who doesn’t want 
them all?—you have in WeldELLS one of those rare 

products that offers you EVERYTHING! 


@ Machine tool beveled ends—provides best weld- 
ing surface and accurate bevel and land. 

@ The most complete line of Welding Fittings and 
Forged Steel Flanges in the 
World— insures complete serv- 
ice and undivided responsi- 


bility. 








TAYLOR FORGE & PIPE WORKS 
General Offices & Works: 


The list of Taylor Forge’s contributions to 


the war effort only begins with WeldELLS Chicago, P. O. Box 485 
One of many examples is Taylor Corrugated New York Office: 50 Church Street 
Marine Furnaces, essential to many merchant rs 


ships and transports. 


Philadelphia Office: Broad St. Station Bldg. 





*“WeldELLS and many other Taylor Forge products 
are produced in Byers Genuine Wrought Irom 
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Top: Compressor discharge manifold at Coastal plant. Center: Stratton Pipe Line 
Company station heat exchangers for cooling jacket water with the products 
pumped. Bottom: Three of four 312 kva. generator units delivering 1186 kw. 


er ea 


























which discharges it through the heat 
exchangers, thence through condensers 
into suction of the high-pressure lean- 
oil pumps and reabsorber pumps, to be- 
gin another cycle. 

Gasoline from the raw-feed tank is 
charged to the 40-tray debutanizer. 
Bottom product of the debutanizer has 
a Reid vapor pressure of from 6.5 to 
8.5. This product and the kerosine dis- 
tillate goes to storage at the Stratton 
Pipe Line Company’s Harlan Tank 
Farm. Overhead product of the de- 
butanizer column (pentane free) is 
charged to the depropanizer where pro- 
pane and lighter fractions are taken 
off overhead and returned under pres- 
sure to the formation by a high-volume, 
steam reciprocating pump. The bot- 
toms of the depropanizer, a mixture of 
isobutane and normal butane, are de- 
livered under pressure to a surge tank 
and then to the isobutane column 
through flow controllers. Overhead pro- 
duct of the isobutane column is pumped 
to the tank farm. Normal butane from 
the bottom of the column is either 
pumped to storage or injected into the 
formation. Bottoms of the depropanizer 
column will be pressured to the tank 
farm, and pumped to the Great South- 
ern refinery near Corpus Christi when 
that plant is ready for operation. 

At the Wardner plant three reabsorb- 
ers for processing gases from the vent 
tanks have been installed. The high- 
pressure reabsorber is 24-in. O.D. by 
38-ft. net shell by 7-in. wall thick- 
ness. It has a 7-ft. skirt, 16 trays, and a 
working pressure of 937 Ib. per sq. in. at 
100°F. The high-pressure reabsorber 
lean-oil pump is a 14 by 4 by 12 forged- 
steel simplex plunger pump. An inter- 
mediate reabsorber is 36-in. O.D. by 
40-ft. net shell by '2-in. wall thickness 
and 16 trays; working pressure is 305 
Ib. per sq. in. at 100°F. A horizontal 
simplex piston pattern pump 8 by 6 by 
12 supplies lean oil to the intermediate- 
pressure reabsorber. The third or low- 
pressure reabsorber is the same size as 
the intermediate reabsorber, but is con- 
structed with '4-in. wall thickness. It 
has 16 trays and a working pressure of 
150 Ib. per sq. in. at 150°F. Lean oil is 
supplied to this reabsorber by a 6-in. 
single-stage, horizontal, double-suction, 
centrifugal pump driven by a 125-hp., 
440-volt, 3510-r.p.m., explosion-proof 
electric motor. 

The debutanizer column added is 
60-in. O.D. by 85-ft. net shell by 
11/16-in. wall thickness. This column 
has 40 trays, a 24-in. skirt and a work- 
ing pressure of 248 lb. at 400°F. Reflux 
accumulator for the debutanizer is 
60-in. O.D. by 18-ft. net shell by 
11/16-in. wall thickness, and has a 
working pressure of 255 Ib. per sq. in. 
at 100°F. Debutanizer reflux is pumped 
by a 10 by 10 by 18 simplex pump. 

The existing debutanizer column was 
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FLAME . . . as well as champagne christens ships. The last 
act that frees a ship from the ways is the cutting of steel 
bonds by oxy-acetylene flame. This swift cutting of steel typ- 
ifies the way the oxy-acetylene flame is speeding the fabrica- 
tion of ships, aircraft, locomotives, guns, shells, tanks, and 
hundreds of other vital articles made of metal. 

All over America, this flame cuts time and gives to mass- 
production industries a means of manufacturing faster, better, 
and at lower cost. Since the white-hot oxy-acetylene flame 
cuts through metal as easily as a saw through wood, it makes 
steelworking as simple as carpentry! From the time steel is 
made .. . until it is finally cut up for scrap and sent back to 
the steel mills for a new lease on life ... oxy-acetylene flames 
expedite its treating, cutting, and fabricating. 


LIQUID OXYGEN! The de- 
mand for oxygen today is 
great. Driox liquid oxygen 
has made it possible for mass- 
production industries to be 
supplied in bulk. Liquid oxy- 
gen—occupying only 1/862 of 
the volume of gaseous oxygen 
—is shipped in tank cars and 
tank trucks and converted to 
gaseous oxygen as needed. 





SPEEDING QUALITY STEELS! 
Production line efficiency in 
removing surface blemishes 
from new steel became pos- 
sible with the Lin-de-Surfacer 
scarfing machine. Huge mech- 
anized batteries of oxy -acety- 
lene flames “skin” hot steel 
... quickly and economically 
... resulting in higher yields 
of quality steel. 





Christened... with FLAME! 





The oxy-acetylene flame is not new. Oxygen, acetylene, and 
many machines and techniques for treating, cutting, and fab- 
ricating metals have been made available to industry for 
years by THE LINDE AIR PRODUCTS COMPANY, a Unit of 
UCC. The present wide application of Linde’s peacetime re- 
search and development ... coupled with the great expansion 
of Linde’s oxygen-producing and engineering facilities before 
the emergency arose. . . are contributing vitally to this coun- 
try’s mass output of the things it needs. These products and 
processes—plus new ones that are stemming from today’s 
continuing research — are important among the mass-produc- 
tion tools that can be used in the future to bring you better 
cars, trucks, tractors, washing machines, refrigerators, and 
many other things for better living at lower cost. 


KNIVES THAT NEVER DULL! 
Oxy-acetylene flames held in 
mechanical arms trim and 
bevel steel plates for welding 
in a fraction of the time re- 
quired by methods formerly 
used ... cut in straight lines, 
circles, or in irregular patterns. 
The flames are also used to 
harden and soften metals and 
to prime them for painting. 


MECHANIZED WELDING! 
“Unionmelt” electric welding 
automatically joins steel 
plates as much as 20 times 
faster than any similarly ap- 
plicable method . .. and does it 
without noise, fuss, or sparks. 
This process complements the 
hand and mechanized meth- 
ods of welding with the oxy- 
acetylene flame. 





BUY UNITED STATES WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street 


UCC) New York 17, N. ¥. 


Principal Products and Units in the United States 


ALLOYS AND METALS CHEMICALS 
Electro Metallurgical Company 
Haynes Stellite Company 


United States Vanadium Corporation 


ELECTRODES, CARBONS AND BATTERIES 
National Carbon Company, Inc. 


Carbide and Carbon Chemicals Corporation 





INDUSTRIAL GASES AND CARBIDE PLASTICS 

The Linde Air Products Company Bakelite Corporations 

The Oxweld Railroad Service Company Plastics Division of Carbide and Carbon 
The Prest-O-Lite Company, Inc. Chemicals Corporations 
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converted to the depropanizer column 
by altering the heat exchanger and the 
method of control so that steam into 
the base and the amount of reflux and 
feed to the stabilizer are in set ratio. The 
charge is supplied by a high-volume 
simplex piston pattern 10 by 10 by 18 
pump. Excess propane overhead from 
the depropanizer is pumped back into 
the formation at about 2200-Ib. pres- 
sure with a 16 by 31% by 12 simplex 
plunger discard pump. 

The No. 2 lean-oil still is 90 in. by 
351% ft. by 5/16 in. It has 18 trays, and 
a working pressure of 75 Ib. at 550°F. 
No. 2 still reflux accumulator is 60 in. 
by 10 ft. by 4 in. Working pressure is 
89 Ib. and temperature 250°F. Reflux 
for the No. 2 still is handled by 2 '4-in. 
centrifugal pumps driven by two 5-hp. 
explosion-proof electric motors. 

Three new boilers in addition to the 
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existing boilers permit total delivery of 
43,000 lb. of steam per hour. The boil- 
ers are 150 hp., 300-lb. working pres- 
sure, 100° superheat. Other equipment 
includes a de-aerator type boiler feed- 
water heater with a capacity to heat 
53,700 lb. of water per hour. 


Cooling Tower 


Increased cooling capacity for the 
processing area required construction of 
a 15-bay extension on the north end and 
a 5-bay extension on the south end of 
the existing process cooling tower. The 
tower now contains 36 bays. Included 
were 17 additional rcdistributors. In- 
stalled on the induced-draft-type tower, 
in addition to ones already installed, are 


four 156-in., 2-bladed fans of airfoil . 


design. They are driven by four 40-hp. 
splashproof electric motors. Two proc- 
ess cooling-tower water pumps, single- 





Compressor station at Wardner plant 





stage vertical centrifugal electric-mo- 
tor-driven, were added for the new 
bays. 

In the electric power house of the 
plant one new engine and a generator 
unit have been added. The natural gas 
engines are 3 cylinder in-line and rated 
to deliver 375 hp. each. Generators 
driven by the engines are a-c., 3 phase, 
60 cycle, 480 volt, 312 kva. and have 
a rated speed of 360 r.p.m. Exciters for 
the generators are d-c., 7.5 kw., 125 
volt. The total output of the four units 
now constituting the electric power 
source is 1186 kw. 


Compressors 


The new compressor added to the 
present eight is 600 hp., has six 14 by 
14 power cylinders, angle type, and has 
the following compressor cylinders; 
one 6'/-in. cast-steel double-acting, 
one 5¥-in. cast-steel double-acting, 
one 33%-in. cast-steel, double-acting, 
and one 19-in cast-iron double-acting. 
Duties of the new unit as recompressor 
are as follows: 

Cu. ft. per day 
Vent gases to formation : ‘ 6,803,000 


Gasoline dewatering tank vapors deliv- 
ered to debutanizer column .. 571,000 


Vapors from 16-lb. vent tank to low- 
pressure reabsorber _..................... 827,000 


High-Pressure Absorption 


Absorption pressures in the Wardner 
plant are believed to be the highest used 
in cycling plants. Two of the 4 absorb- 
ers operate at a pressure of 2000 Ib. and 
the other 2 at 1600 lb. Total “absorp- 
tion oil pumped over the 4 absorbers is 
about 600 gal. per min. About 272 gal. 
per min. of the absorption oil goes over 
the low-pressure absorbers. The lean-oil 
supply for the high-pressure absorbers 
is delivered by a 9-stage, centrifugal 
pump driven by a 1050-hp. steam tur- 
bine. with the following auxiliaries: a 
1245-sq. ft. vacuum condenser com- 
plete with a single-stage ejector and 
after condenser, an 8-in. atmospheric 
relief valve, and copper expansion joint. 
There are also two 1'-in. centrifugal 
pumps with 3-hp. explosion-proof elec- 
tric motors for the condenser. A side 
stream from the discharge of this pump 
is diverted to a hydropress pump, which 
boosts it to 2000 lb. for the 2000-lb. 
absorbers. The hydropress pump is a 
15-in., 8-stage, vertical, double-case 
unit, direct-connected to a 125-hp. 
electric motor. 
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Hortonspheres for storage at Harlan 
tank farm of butane from the cycling 
plants before pumping to the refinery 
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Portable Pipe Line Aids 
North African Campaign 


x Designed by Sidney S. Smith of Shell, line 
enabled petroleum products to keep pace 
with advancing machines of war 


HEN World War II broke out 

in 1939, Sydney S. Smith, man- 
ager of products pipe line department 
for the Shell Oil Company, Inc., began 
thinking in terms of the petroleum 
transportation difficulties that an army 
would face in conducting a “‘blitz”’ 
war. The sheer weight of petroleum 
products in bulk represented one appal- 
ling problem and the exposure of oil- 
carrying trucks to air attack was an- 
other. 


Smith, like most Americans, expected 
that sooner or later the United States 
would be embroiled in the war. So in 
his spare moments, more as a patriotic 
contribution than anything else, he put 
on paper a design for a portable pipe 


line in the belief that it might some day 
be of use to the United States. 

When the plan was completed, he 
showed it to Norman J. McGaw, vice 
president in charge of transportation 
and supplies for Shell, who authorized 
an appropriation of $10,000 for port- 
able pipe line experimentation in the 
Middle West. 

The plan had been completed but no 
tests had been made when in 1941 
McGaw was visited by Mr. Bausfield, 
general manager of Shell’s interests in 
South China, who made inquiries about 
the possibility of oil transportation over 
the Burma Road. He and McGaw dis- 
cussed the hazards of bombing as well 
as poor surfacing, etc., which the 
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S. S. SMITH 





Burma Road presented. McGaw said 
that a pipe line was the answer and 
called in Smith. The Smith plan was 
discussed in some detail and the matter 
was taken up with Alexander Fraser, 
president of Shell. 

Fraser asked Smith for a complete 
report on the proposed portable pipe 
line. In five days a 33-page report illu- 
strated by 18 prints was prepared and 
submitted to the Shell president. 

Some of the features of the plan: 20- 
ft. sections of flexible pipe were to be 
used; pumping stations could be spaced 
at 20-mile intervals; all equipment, 
pipes, couplings, pumps, etc., could be 
transported on truck, in trailers, or on 
mule back; no trenches needed to be 
dug as the flexible pipe could follow the 
contours of the countryside; the flow 
could be stopped automatically at any 
point along the line; automatic pressure 
controls prevented trouble in the case 
of a break. 

The plan was accepted by the Chinese 
Defense Supplies Corporation interests, 
and application was made for the re- 
quired steel under lend-lease. Much of 
the pipe had been accumulated for 
transportation when United States 
Army authorities, studying the plan, 
reached a quick decision that it could 
become an important cog in plans for 
United States operations abroad. 

John H. Hall, superintendent of 
Shell’s East Line, under Smith, was 





One man can handle a 20-ft. section 
of the light weight flexible pipe used 
in the portable petroleum pipe line, 
which helped make possible the Allied 
North African blitz. Sydney S. Smith 
of the Shell Oil Company, who con- 
ceived and designed the portable line, 
looks on approvingly as the 90-lb. 
section is carried into position 
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loaned to the Chinese Government to 
survey the possibilities of installing a 
pipe line on the Burma Road. The 1000 
miles of pipe ordered for China were 
diverted to North Africa instead be- 
cause in the meantime the Burma Road 
had been lost. 

Tests were made by the Army in the 
Shenandoah Valley. During the tests a 
flood washed out a bridge over which 
a portable line had been slung. The 
strength of the pipe was indicated by 
the fact that the bridge remained sus- 
pended on the pipe line alone and the 
connection was not broken. 

The only alteration in the original 
plan suggested by the Army was the 
reduction in size of the pumps to pro- 
vide easier transportation. The result is 
that smaller pumps were spaced at 10- 
instead of 20-mile intervals. 


Data on Line 


The line has a capacity of 6000 bbl. 
(252,000 gal.) per day. 

Pipe can be laid at the rate of 10 to 
30 miles per day by unskilled or regu- 
lar Army personnel. 


Drilling Activity in 


UCCESSFUL completion of a deep 
S gas well in Potter County, South 
Dakota, in which a gas flow of 86,000 
cu. ft. per day was obtained and which 
may result in the drilling of an_oil test 
in the same area, shared interest in 
South Dakota oil development circles 
this summer and fall with the drilling 
of awildcat oil test in Harding County. 


The gas test, north of Whitlock’s 
crossing in Potter County, east of the 
Missouri River, substantiated results of 
a survey of the area made by the state 
geological department in showing a 
structure of considerable size. 


The gas flow of 86,000 cu. ft. a day 
is believed to be the largest flow of gas 
found so far in South Dakota. The gas 
was accompanied by a flow of water, 
about 1700 bbl. per day, through 1'%4- 
in. tubing. The well was drilled to the 
Dakota sands. 


The Harding County wildcat oil test, 
which has been closely watched this 
year by oil enthusiasts of the state, had 
reached a depth of 6466 ft. when a 
drilling accident forced temporary sus- 
pension of the work. 

The well is being drilled by the 
Northern Ordnance Company of Min- 
neapolis, under a “farm-out” agreement 
with the Carter Oil Company. The test, 
being drilled by a steam rotary rig, is 
planned for a depth of 7900 ft. to the 
Deadwood sand, according to notice of 
intention to drill filed with the state 
oil and gas commission by H. L. Scott, 
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Line can be operated under the su- 
pervision of a few trained operators. 

No communication system is neces- 
sary because of the automatic cut-off 
and because only one. kind of product 
is shipped through each line; a separate 
line is laid for each type of product in 
order to avoid dispatching complica- 
tions under battle-front conditions. 

The light weight flexible pipe is made 
in 20-ft. sections and egch section, 
weighing only 90 lb., can be readily 
lifted and carried by one man. The pipe 
is 4 in. in diameter and spiral welded. 
The ends are grooved for flexible cou- 
plings. 

The total weight per mile including 
pumping stations is approximately 13 
tons. As the line is laid, gasoline can 
follow along immediately through the 
pipe. Maximum rate of filling the line 
is about 2.5 miles per hour. 

The cost of the material (not includ- 
ing transportation or labor) is about 
$3000 per mile. 

Gasoline-fueled engines operate the 
pumps; they were originally mounted 
on rubber-tired trailers for quick and 





South Dakota 


district representative of the Carter Oil 
Company. 

The test is being drilled on lease 
blocks assembled in recent years by the 
Carter company, which recently sold 
a divided interest in several of its blocks 
to the Northern Ordnance Company. 

Two other oil tests are being drilled 
in the state this vear but progress on 
them has been slow. 

The M. and M. Drilling Company of 
Marion, South Dakota, began drilling 
in southern Palatine township in Au- 


rora County, east of the Missouri River, — 


in August. Isaac P. Tieszen of Marion 
is president of the company. 


Progress on the third South Dakota 
oil test in Fall River County, near Ard- 
more, is also reported to have been slow 
this summer and fall. The well is being 
drilled by what is described as the “‘Jesse 
Roote interests” of Denver. The A. S. 
Woodward Oil Company of Denver 
filed the notice of drilling with the 
state oil and gas commission. The well 
is being drilled with cable tools. 


Drilling of a gas well at Pierre by 
the State of South Dakota also was 
begun this fall. The well is designed to 
supply gas for heating the statehouse. 
It will supplement a gas well that was 
drilled in Pierre in 1910 and which has 
been in production since. 

South Dakota, together with its sis- 
ter state of North Dakota, has been the 
scene of extensive leasing operations 


during the last four years. Several mil- 





easy movement, but in order to save 
gasoline and rubber the Army ruled 
that they were to be placed on skids 
instead. 

Being flexible, the pipe line is not 
nearly so vulnerable to bombing as a 
rigid pipe line. Also, damage caused by 
bombing, sabotage, or other mishaps 
can be rectified quickly. 

An individual pumping station, if 
put out of action, can be replaced in 
a few hours. During that interval the 
capacity of the lines is reduced only 
about 30 percent and returns to normal 
immediately upon the installation of 
the new unit. 

The rapid advance of the Allied 
Forces in Sicily was possible only be- 
cause petroleum products, through the 
use of portable pipe lines, were able to 
follow the advance. 

At least four portable pipe lines were 
in use in North Africa during the re- 
cent campaign. They varied in length 
from 75 to more than 300 miles, and 
transported both gasoline and water in 
separate lines. 
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lion acres of land are now under lease 
in the two states. 

Heavy leasing of federally owned 
acreage in Harding County, near the 
Northern Ordnance test well, has been 
reported this year, with recent applica- 
tions for leases being filed by A. I. Lev- 
orsen, Tulsa geologist, and his partner, . 
Fred Moser, and by Robert G. Hipple 
of Pierre, South Dakota. 

Other areas in South Dakota in 
which recent leasing activity has been 
noted include Fall River County, in the 
extreme southwestern corner of the 
state, in which the Amerada Petroleum 
Corporation has been active; Stanley 
and Hughes counties in central South 
Dakota, and White River-Wood area of 
Mellette County, southwest of Pierre. 
Interest has also been shown by major 
oil companies in southern Jones County, 
north of White River. 

New leasing terms have-been estab- 
lished this fall by the South Dakota 
rural credit board, which has many 
thousands of acres of land under lease 
in the state. New leases will be at the 
rate of 10 cents an acre for the first 
five years and 25 cents an acre for the 
next five years, Director Millard G. 
Scott has announced. Formerly the 
charges were 10 cents for the first two 
years and 10 cents a year for the re- 
maining eight years. The new scale con- 
forms to that of the South Dakota 
school and public lands leases. Both 
types of leases provide for one-eighth 
royalty to the state. ree 
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Right now, with the critical short- 
age of pipe, the SKINNER-SFAL 
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for complete 40-page catalog — 
fully illustrated. 


M. B. SKINNER CO. 


Established 1898 
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Rope Socket Design Effects Economy 





x+ Substantial saving in man 
hours revealed by time study 


by < —P King, Production Superintendent, 


Trinidad Consolidated Oilfields, Ltd., Fyzabad, Trinidad, B.W.1. 


IME studies utilized to investigate 

the possibilities of reducing oper- 
ating costs are often instrumental in 
unearthing hidden values in small items 
of equipment. It is essential, therefore, 
in the breakdown of job times, that no 
item be overlooked no matter how 
small. A survey of this type, investigat- 
ing possible sources of time economy in 
well servicing, found a substantial sav- 
ing in the smallest item analyzed, the 
rope socket. The breakdown of the in- 
dividual jobs of well servicing revealed 
nothing more than satisfactory work 
on the part of the crews, and rated per- 
formance of the well pulling units. 
Thus no savings were evident in changes 
of equipment or routine. An analysis, 
however, of the between-the-jobs time 
revealed a possible saving of from 75 
to 100 man hours per month merely by 
adopting a newly designed rope socket. 


The saving in man hours was com- 
mensurate with the number of swab- 
bing or tubing bailing jobs. Each of the 
latter required a rope socket to be bab- 
bitted onto the end of the line. Upon 
completion of this work, it was then 
necessary to cut off 2 or 3 ft. of line 
with the rope socket before rigging up 
for a bailing or rod and/or tubing job. 
If the winch was then required to swab 
a well, the rope socket had to be cleared 
of old line and babbitt and then re- 
babbitted onto the line. Thus every 
swabbing or tubing bailing job meant 
1 to 2 crew hours’ work on the rope 
socket. The adoption of a new type of 
rope socket that eliminated continual 
rebabbitting, abolished fishing jobs re- 
sulting from poor babbitting, and ef- 
fected a considerable saving in wire line, 
made a saving in man hours possible. 


Utilizing the new type socket elimi- 
nates rebabbitting entirely except in 
cases where the wire line fails or be- 
comes dangerously worn. Once the line 
has been babbitted, it can be quickly 
attached to traveling blocks, bailer, 
swab, well coring equipment, well sur- 
veying equipment, etc. The average one 
and one-half crew hours’ charged to 
changing over from bailing to swabbing 
or vice versa are eliminated. The bab- 
bitted end of the line can pass over 
the crown block and need not be cut 
off. The socket is simplicity itself, con- 
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sisting of only 6 parts and requiring 
no special tools. It can be efficiently 
handled by semi-skilled labor. 

The advantages of this type of socket 
can be clearly illustrated by following 
it through a routine cycle. A good crew 














Fig. 1 











can babbitt the line in one-half hour. 
Referring to Fig. 1, parts 1, 2, and 3 
are fitted onto the wire line about 12 
in. from the end. Approximately 7 in. 
of the line are stranded out and the 
hemp core removed. Half of the strand- 


ed ends are then “tucked back” and 
the stranded end of the line is pulled 
back into the split socket. Dowel pins, 
fitting corresponding holes (part 4), 
facilitate the exact alignment of the 
halves on the babbitted end of the line. 
Parts 1, 2, and 3 (attached to the line) 
are then heated and liquid babbitt is 
poured into the bottom end. When the 
split socket is cooled off, it is then de- 
tached from the wire line and if the 
babbitted end of the wire line is satis- 
factory, the well servicing machine pro- 
ceeds to the well. When the traveling 
blocks have been strung, the socket is 
again attached to the babbitted end of 
the wire line, the bailing attachment 
(part 5) is screwed into the bottom 
collar, latched to the clevis on the 
traveling blocks, and the rod and/or 
tubing job is carried out. Having com- 


_ pleted this phase, the socket is removed, 


the blocks are unstrung, the socket 
made up, latched onto the bail, and the 
well bailed. If the well servicing ma- 
chine then moves to a swabbing job, 
the latch-jack and socket are removed, 
the oil-saver is stripped over the bab- 
bitted end of the wire line, the rope 
socket made up, and the sinker bars and 
swab assembly screwed into the lower 
collar in place of the bailing attach- 
ment. 


For all its simplicity, this new type 
of rope socket possesses long wearing 
life. The long collars holding the split 
socket have 12 threads to the inch with 
a ¥% in. taper. The danger of backing 
off in the hole is very remote. Wells in 
the writer’s area have been bailed con- 
tinuously for days with no loosening of 
the socket joints. One operator pulled 
40,000 Ib. to free a stuck bailer and 
found the rope socket in perfect condi- 
tion afterward. In another instance, a 
new ¥ in. line was parted attempting 
to free a stuck swab and the rope socket 
was found to be uninjured. 


Many operators in Trinidad now use 
this type of rope socket and it has 
functioned very successfully. It was de- 
signed by Connor T. O’Connor and pat- 
ented by him on August 11, 1942. It is 
especially valuable in fields where swab- 
bing and bailing inside of 2 in. tubing 
constitutes a fair proportion of well 
servicing work. vue 
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A UNITIZED CROWN BLOCK 
FOR PORTABLE RIGS! 


Simplifies line reaving= 
} Eliminates “fleet angle” = 
/ Assures vertical travel of blocks 











ITH the steadily increasing emphasis on portable rig operations, 
the Baash-Ross organization, working in close conjunction with 
oil company engineers, has developed a new type of Crown Block 
for portable rigs ...a Crown Block that embodies the most advanced 










developments in the field and offers unique advantages found in no 
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The two types of Baash-Ross Unitized Crown Blocks illustrated above are only 
typical of the wide range of designs available to meet the special requirements 
of any portable drilling or service rig. Write our engineering department for 
full particulars on a Unitized Crown to meet your requirements! 
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Canada’s Synthetic Rubber Program 





ORMAL peacetime consumption 
N5&: rubber in Canada ranged be- 
tween 30,000 and 35,000 tons per year. 
With the attack on Pearl Harbor Can- 
ada became concerned about its supply 
of rubber. At the time, fairly large 
stocks of natural rubber were on hand 
and even larger stocks on order. These 
stocks on order included 21,000 tons in 
Singapore and Penang. Eventually, 
practically all of this order reached 
Canada. 

Canada was forced to take immediate 
stock of the situation, and to play a 
useful part in the war it was obviously 
necessary to adopt, means of finding a 
substitute for natural rubber. The 
United States was facing the same prob- 
lem. Working cooperatively, the two 
countries pooled stocks of rubber and 
information to meet the approaching 
crisis when existing stocks of natural 


rubber would be exhausted. 


ee C Be 


Associate Editor 


U. S. Patent Pooling 


Canada was thus given the full bene- 
fit of the patent pooling agreement 
made by the Rubber Reserve Company 
with the companies and industries in 
the United States. This arrangement 
aided the government in overcoming 
the intricate problems that arose out of 
the manufacture of synthetic rubber 
on the large scale required for the war 
program of the Allied Nations. Com- 
bined judgment of the two countries 
decided upon petroleum as a base for 
butadiene as the cheapest and most 
satisfactory. At the time this decision 
was made most of the program for pro- 
duction of buna S synthetic rubber in 
the United States was based on petrol- 
eum for the production of butadiene. 
Research and development work in the 
processes involved in the production of 
butadiene from a petroleum base had 
been made in the United States, and 





THE 


x> Cooperation of United States and Canada 
speeds development of wartime rubber 


plants to alleviate shortage of critical material 


Canada was offered the use of all in- 
formation obtained on the same basis 
as similar projects in the United States. 
To avoid excessive delay in starting the 
program, as part of the overall North 
American program and to obtain the 
necessary priority ratings for equipment 
and materials that were not procurable 
from Canadian sources, it was consid- 
ered advisable to use existing plans, de- 
signs, drawings, and specifications, pre- 
pared and developed by the Rubber 
Reserve Company. About 25 percent of 
the materials and equipment required 
was not obtainable from Canadian 
sources, but through correlation of the 
two programs, Canada was able to ob- 
tain much specially designed equipment 
by merely placing duplicate orders with 
the fabricators. As a matter of fact, the 
principal Canadian plants are duplicates 
of plants in the United States. 


Survey of Facilities 


Main decision made in the Canadian 
synthetic rubber program was the erec- 
tion of plants capable of producing 
34,000 long tons of buna S per year and 
the two basic materials required for its 
manufacture — butadiene and styrene. 
The results of a survey from which the 
petroleum base synthetic rubber deci- 
sion was made are as follows: 

1. The total facilities for the produc- 
tion of alcohol in Canada would pro- 
duce less than two-thirds of the alcohol 
required to provide the butadiene equiv- 
alent of the rubber required. 

2. Combined cost of building addi- 
tional facilities for the production of 
alcohol and the cost of building plants 
for the manufacture of butadiene from 
alcohol were greater than the costs of 


(Continued on Page 142) 
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Thiokol plant. Operator at left is at 
reactor tank where polysulphide and 
organic chemicals are reacted. Stor- 
age tanks are at right 
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The difference between the two types of welding 
elbows shown above is in their dimensions. The 
“American Standard” elbow has a center-to-end 
dimension equal to one and one-half times the 
nominal pipe size. The Midwest ‘Long Tangent” elbow 
has tangents (straight ends) equal to one-fourth of 
the nominal pipe size; the center-to-end dimension 
is one and three-quarters times the nominal pipe size. 
Important among the advantages of the long tan- 
gents are: (1) pipe and fitting more quickly and accu- 
rately lined up, (2) weld removed from point of 
maximum bending stress, (3) less pipe required, (4) 


MIDWesT ‘LONG TANGENT" 
Butt-Welding Elbow 


short nipple and extra circumferential weld frequently 
eliminated, (5) slip-on welding flanges easily used, 
etc. There is no increase in price for Midwest “Long 
Tangent” Welding Elbows. 


Both types of elbows have all other advantages that 
result from the unique Midwest manufacturing process: 
final working of metal in compression (which means 
exceptional dimensional accuracy and uniformity), 
stress relieving, exact included angle, true circular 
cross-section and uniform wall thickness. For all the 
facts about Midwest Welding Fittings, ask for 
Bulletin WF-41. 
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MIDWEST PIPING & SUPPLY CO., INC. 


Main Office: 1450 South Second St., St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic (N. J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bidg. © Houston—229 
Shell Bidg. ¢ Los Angeles—520 Anderson St. e New York—(Eastern 
Division) 30 Church St. ¢ Tylsa—533 Mayo Bidg. j 
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least draft loss are possible in horizontal cooling 
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Any product which consistently leads its field : nple aif passage h eliminators 
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designing is necessary to coordinate the theoretical a and (e) elimination © air turbulence in general. 
with the physical factors; and users experience : 
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this best- Note the greater use of horizontal steam g WATER DISTRIBUTION: Complete and uni- 
condensers. te the success of heaters, E form distrib i the entire cooling 
coolers, boilers and other heat-transfer apparatus E: chamber is acc i ed nozzles 
that employ the cross-flow principle. i 

The horizontal type cooling tower employing ; ; 
horizontal air-flow is anothe 1 . remains constant from top to 
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AIR FLOW : Not only does the horizontal cooling tower 
AIR VELOCITY: The uniform construction, both : design achiev i effective heat transfer 
horizontally and vertically, inlet louvers, 4 rate by optimum i flow but it also incorp- 
the internal filling and the imi permits % other dvantages such as 
an even, straight-line air flow of uniform velocity 4 yTioN SYSTEM EN 
for the full travel through the cooling chamber. 4 EXTREMELY LOW 
The fan suction chamber and drift eliminator os DESIGN, SIMPLE AND RUGGED 
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building a plant capable of producing 
a similar quantity of butadiene from 
petroleum. 

3. Cracking processes involved in 
recovery of butadiene from petroleum 
would permit recovery of ethylene, 
principal basic material required for the 
manufacture of styrene and isobuty!- 
ene, low cost basic material used in the 
manufacture of butyl rubber. 

4. Butadiene, ethylene, and isobutyl- 
ene required for the production of 34,- 
000 long tons of buna S rubber and 
7,000 long tons of butyl rubber could 
be produced without materially detract- 
ing from the normal gasoline and oil 
supplies. Petroleum processes for the 
production of buna S synthetic’ rubber 
utilize that portion of the oil that con- 
sists of the lighter fractions taken off in 
cracking, and after the requirements of 
rubber have been obtained the fuel oil 
left is not materially lessened in value. 

5. Canada had a nearby oil refinery 
fed by pipe line, which would permit 
centralization of operations at one point 
and assure continuous operation, 
whereas production of butadiene and 
styrene from an alcohol base would de- 
pend on having a ready supply of tank- 
ers and tank cars. 


Petroleum Base Synthetic 


Building the Canadian synthetic rub- 
ber program on petroleum provided a 
self-contained economical and efficient 
operation for the following reasons: 

1. The best available location select- 
ed provided an adequate area adjacent 
to one of the largest refineries in Can- 
ada, served by water, rail, and highway 
transportation, and at a relatively 
short distance from the plants of the 
Canadian rubber industry engaged in 
the production of tires. These plants 
will consume about 85 percent of the 
synthetic rubber to be produced. 

2. Extension of the cracking facil- 
ities of one of the largest refineries in 
Canada provided the desired quantities 
of three gases for which a limited use 
had previously been found on a low cost 
basis. The gases are ethylene, isobutyl- 
ene, and butylene. 

3. Erection of styrene, butyl, and 
buna S copolymer plants on the prop- 
erty nearby permitted pipe line trans- 
portation without the costs, complica- 
tions, difficulties, and dangers involved 
in tank car transportation. 

Development of organizations to 
produce synthetic rubber in satisfac- 
tory amounts and qualities and of pro- 
curing or training the necessary operat- 
ing personnel for the various plants in 


the Canadian project could, for obvious 


reasons, best be met and solved by fol- 
lowing the main lines of the United 
States program. 
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Hon. C. D. Howe, Canada's Minister 

of Munitions and Supply, reviewed 

rubber program progress recently to 
House of Commons 





Plant Construction 


As a result of the survey, production 
of synthetic rubber in Canada has been 
centralized at Sarnia, Ontario, an area 
served by water, rail, and highway 
transportation, and at a relatively short 
distance from the plants engaged in the 
production of tires, which will consume 
about 85 percent of the synthetic rub- 





R. C. Berkinshaw, president of The 
Polymer Corporation, Ltd., Canadian 
Crown Company 





ber to be produced. The plant, owned 
by Polymer Corporation, Ltd., a Can- 
adian Crown Company, is expected to 
be in production in the near future. 
Plant investment, operation, products, 
and by-products are owned and con- 
trolled by the Canadian Government. 
Although the project has been designed 
to meet the full war needs of Canada, 
it will not meet the peacetime needs in 
addition. It is expected, however, that 
it will wholly meet postwar needs with 
some allowance for industrial expan- 
sion. The government has invested be- 





tween $40,000,000 and $45,000,000 in 
the corporation, which represents an 
average plant investment of approxi- 
mately $1000 per ton per year. 

Imports of rubber substitutes of the 
buna S and butyl type between the two 
countries are exempt from customs du- 
ties and war exchange tax, and the same 
treatment has recently been extended 
to imports of butadiene. 


Thiokol Plant 


Although buna §S is generally ac- 
knowledged the best synthetic rubber 
for the manufacture of tires, a Cana- 
dian plant is also manufacturing thio- 
kol. The resistence to atmospheric de- 
terioration of buna § is slightly higher 
than that of natural rubber. Buna S 
may be vulcanized with sulphur and 
rubber accelerators and cured to hard - 
rubber. Tests have indicated that a 
combination of buna S synthetic rubber 
with nylon or rayon fabrics will make a 
tire that is at least 80 percent as long- 
lived as the best tire procurable from 
natural rubber at present restricted 
mileage speeds if used on ordinary pas- 
senger automobiles. Truck tires are be- 
ing worked on similarly, but at the 
present time it is impossible to evaluate 
them. However, with further develop- 
ment and experimentation it is believed 
that a superior tire can be made from 
buna S. 

A thiokol plant in Ontario began 
full-scale operations June 14. It is op- 
erated by Naugatuck Chemicals, Ltd., 
affiliate of the Dominion Rubber Com- 
pany, Ltd. This was the first synthetic 
rubber manufacturing plant to begin 
operations in the British Empire. 

Thiokol synthetic rubber is a devel- 
opment of the Thiokol Corporation, 
Trenton, New Jersey, and is one of the 
five commercially available types of 
man-made rubber. The complete output 
of the new plant has been placed at the 
disposal of the Canadian government 
for use in Canadian-made war equip- 
ment. Such products as airplane fuel 
tanks, collapsible air base gasoline stor- 
age tanks, fuel hose, gasoline tank lin- 
ings, oil-proof coatings, etc., are made 
from thiokol. Thiokol is superior to 
natural rubber in its resistance to oil, 
grease, acid, and sunlight. It has a high 
impermeability to gases and water. 

The discovery of thiokol was made 
during experiménts to produce an anti- 
freeze and is compounded from the pro- 
ducts of sulphur and salt mines and 
natural gas wells. Coupled with the 
large output of the Dominion Rubber 
Company’s reclaiming plant, thiokol 
production is expected to aid materially 
in extending that country’s existing 
supplies of crude rubber. 


Rubber and Wheat 


In the production of synthetic rub- 
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MODEL DS 
INTAKE 
SILENCER FILTER 
(Sectional View) 


MODEL D 
INTAKE FILTER 


MODEL CPH 
AIR LINE MODEL CPHS 
(Sectional View) AIR LINE 
FILTER 
(Swing Bolt) 
1. Provides positive dry type filtration. 2. Provides largest possible active filtering area 
(a) Cleanable (washable). in relation to space occupied. 
(b) Performance unaffected by temperature la). Idead for dust slorm areas. 
changes. ; 
(c) Essential for intake service on non-lubricated (b) Low resistance to air flow. 
compressors. 


(d) Can be selected oversize for severe conditions 
—does not depend on closely held air velocities ae : 
for high efficiency. through rigid design. 


3. Provides maximum resistance to pulsation 


Representatives in Principal Cities 


STAYNEW FILTER CORP. ’’Air Filter Headquarters’”’ 


PROTEGTOMOTOR 
Nwsiie 


2 Centre Park Rochester, N. Y. 
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ber from wheat the method most wide- 
ly discussed was to produce alcohol and 
then to make butadiene from alcohol. 
It has been estimated that the cost of 
production of industrial alcohol from 
grain at 80 cents a bushel would be 
from 50 to 60 cents a gallon, with the 
cost of conversion alone estimated at 
approximately 15 to 17 cents a gallon. 
When other costs are taken into ac- 
count, it would require that, as a prac- 
tical proposition, grain be purchased at 
a price from 25 to 30 cents a bushel. 
The production of butadiene from a 
petroleum base does not, however, pre- 
clude the possibility of using an alcohol 
base at some future date should it be 
found economical and advisable to do 
so. It is estimated that a gallon of alco- 
hol yields approximately 2.75 lb. of 
butadiene, and that the theoretical 
yields of butadiene from alcohol and 
butane respectively are 59 percent and 
93 percent by weight, and that the cost 
of producing butadiene from industrial 
alcohol is about three times the cost of 
production from butane. 

If all feasible Canadian rubber re- 
quirements were made from a wheat 
base it would probably utilize no more 
than 15,000,000 bushels. Canadian 
wheat in storage as of March 31, 1943, 
the last estimate, was 798,000,000 
bushels. The estimated Canadian pro- 
duction of alcohol in 1943 is 14,- 
000,000 gal., which would require 
about 7,000,000 bushels if the total 
were made from wheat. 


Milkweed Latex 


Synthetic rubber quality has been 
found to be highest after a certain 
amount of natural rubber has been add- 
ed. Cooperative enterprise involving the 
scientific service of the federal Depart- 
ment of Agriculture, responsible for the 
production phases of the program, the 
applied biology division of the National 
Research Council, which is engaged in 
perfecting methods for the extraction 
of rubber from these plants, and the 
chemistry division of the National Re- 
search Council, which is engaged in 
processing it, is carrying out a program 
to obtain this natural rubber. The de- 
partment of botany of the University 
of Toronto is also working on funda- 
mental problems of selection, breeding, 
and analysis in connection with the pro- 
gram. 

The research in this field was under- 
taken in June, 1942. Of the numerous 
plants tested, it was found that milk- 
weed had the most potentially adaptable 
qualities. In January, 1943, a method 
for the mechanical extraction of rubber 
gum from this plant was evolved. Pre- 
liminary investigations indicate that 
this gum will blend well with the buna 
S synthetic product to be produced in 
Canada, decreasing the heat embrittle- 
ment properties, increasing tear resis- 
tance, and improving tack and proces- 
sability. 

It has been estimated that an acre of 
milkweed will produce from one to two 
tons of air-dry leaves, which in turn, 


will yield from 150 to 300 lb. of gum. 
The leaves of the milkweed must be 
gathered, dried, cooked in an alkaline 
solution, washed, and the resulting 
compound crushed and ground in a peb- 
ble mill. An experimental processing 
mill in Ottawa is expected to produce 
about five tons of milkweed gum dur- 
ing 1943. This is to be obtained from 
wild stands harvested by school children 
and farmers under the general direction 
of the federal Department of Agricul- 
ture. Other experiments have been con- 
ducted with goldenrod, dogbane, and 
koka-sahz, Russian dandelion. Rubber 
produced from the latter plant com- 
pares favorably with Malayan rubber 
but production costs are somewhat pro- 
hibitive at present. 


The rubber of the milkweed is found 
in the leaves and the seeds are in pods. 
It is believed that some type of com- 
bine would be satisfactory for harvesting 
this plant. The seeds might be used in 
the production of oil and the stalks pro- 
duce a fibrous material that can be used 
for cordage or to take the place of 
wood pulp for various uses. The pods 
also supply a “fluff” that has been found 
to be an excellent substitute for kapok, 
a vital war material, which like rubber 
is now almost entirely in the hands of 
the enemy or cut off by hazardous ship- 
ping. 

Information in this article was sup- 
plied by the Canadian Wartime Infor- 
mation Board. 

—_ *¥ wr 








Left: In the first step of the thiokol process, all solids are dispersed in solution to the proper concentration in this sodium 
sulphide tank being inspected by operator. Right: Temperature control of stored chemicals, essential in manufacture of 
thiokol, is constantly maintained by steam regulators (upper left) that are closely watched 
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OTIS TYPE G (Side Door) 
CHOKE SIMPLIFIES THE 
COMPLETION & PRODUCTION 
OF TWO ZONE WELLS... 


Makes Possible the Taking of 
Bottom Hole Pressures of Each Zone 
Independently of the Other 


The Otis Type G Side Door Choke has been 
generally accepted by the oil industry as 
standard equipment for use in completing 
and producing two-zone flowing wells. 


The Side Door Choke provides a means 
to positively open and close circulating 
ports above a packer without moving the 
tubing string or breaking the packer seal. 
This makes it possible to set the packer, 
land the tubing and permanently hook-up 
the surface connections before bringing in 
the well, thereby greatly facilitating two- 
zone completion operations. 


The Side Door Choke provides a means 
to actually record, with a regular bottom 
hole pressure gauge, the formation pressure 
of the upper zone independently of the 
lower zone. This can be done without mov- 
ing the tubing string or resorting to uncer- 
tain calculations. 


The complete operation is performed 
under pressure with the same steel measur- 
ing line used to run the bottom hole pres- 
-_ gauge and requires only three to four 

ours, 


OTHER USES OF SIDE DOOR 
CHOKE ASSEMBLY 


The Otis Side Door Choke also provides a 

means to accomplish the following: 

@ '0 acidize either zone of a two-zone 
well independently from the other zone. 

@ [0 recondition mud back of the packer 
without exposing the pay zone to the 
mud column. 

@ [0 take bottom hole samples from either 
zone of two-zone well. 

@ To serve as a removable jet collar in a 
gas-lift operation. 

SERVICE—Otis Pressure Control maintains 

experienced crews and service trucks for the 

installation of all Otis Sub-Surface Tools. 


NEW V-TYPE ASBESTOS BASE 
PACKING ON OTIS SIDE DOOR CHOKE 
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r NEW DESCRIPTIVE FOLDER 


on 
OTIS TYPE G (Side Door) CHOKE 
Complete Details on All Its Uses 

© WRITE FOR YOUR COPY NOW e 




















WITHSTANDS BOTTOM HOLE 
TEMPERATURES IN 
EXCESS OF 400° 


New V-Type asbestos base packing, inert to 
acid and alkalies and capable of withstand- 
ing temperatures in excess of 400 degrees 
and pressures exceeding 5,000 p.s.i., is now 
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being used on Otis Type G Side Door 
Chokes. 

The change was made advisable after 
difficulty was encountered with the former 
valve cups in certain deep high pressure 
distillate wells. Under extremely high tem- 
perature and high pressure conditions, both 
the fabric and the bonding material in the 
former choke cup were subject to deteriora- 
tion. 

The new V-Type packing aye pene 
overcomes this difficulty. Made of many 
layers of asbestos cloth bonded by a cement- 
ing material that resists acids, it is strong 
enough to withstand any well pressure or 
temperature encountered. The new packing 
has 3/,” thickness, whereas the old type was 
only ;*,” thick, increasing its strength in the 
same proportion. 

The Type G Side Door Choke with the 
new packing element assures positive per- 
formance regardless of bottom hole tem- 
peratures or pressures. 


| OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 
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x% Large gas engine converted to 


self-contained Diesel set-up 


ONVERSION and adaptation of 
C a modern, gas-fucled, stationary 
type engine, to a portable Diesel power 
unit complete for field service, is re- 
ported to The Cooper-Bessemer Corpo- 
ration, a pioneer heavy engine builder 
of Mount Vernon, Ohio, and Grove 
City, Pennsylvania. 

The idea was worked out by engi- 
neers of a major pipe line company of 
Tulsa, Oklahoma. This large portable 
Diesel unit answers a critical need by 
supplying convenient temporary pump- 
ing service for transporting crude oil 
through the trunk line to provide quick- 
ly an increase from 30,000 to 40,000 
bbl. per day, and can also be used for 
transporting crude oil from new wells 
through temporary feeder lines to main 
trunk lines, thus replacing several en- 
gines of less capacity. It can also be 
used as a temporary unit in the event 
of failure of a trunk line unit. 

The complete, heavy-duty gas unit, 
one of six Cooper-Bessemer Type EN, 
8-cylinder stationary gas engines pre- 
viously installed at a pumping station, 
was quickly converted to oil fuel opera- 
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Fig. 1 (Below). Operating side of the 
8-cylinder Diesel engine, converted for 
field pumping use 


Fig. 2 (right). Opposite side of heavy 
duty power unit 


tion. Mounted on a base of 18 in. “T” 
beams, complete with all auxiliary 
equipment as shown in the accompany- 
ing photographs, it can be quickly 
transported to new field locations and 
placed immediately in service. 

The effectiveness of this field service 
idea can be judged by the simple hook- 
up necessary to put the converted unit 
into operation. Once it is placed in the 
desired position, the procedure consists 
merely of making the crude oil intake 
and discharge connections. Then the 
unit is ready to handle a minimum of 
700 bbl. of crude oil per hour at 700 
lb. pressure. 

In making the change, the gear in- 
creaser originally used with the gas unit 
Was retained, and a ncw pump was in- 
stalled. Starting equipment is of the 
compressed air type driven by the small 
engine mounted at the front operating 
side of the Diesel, with tank for air 





P 615.512 


Portable Power Unit for Pipe Line Pumping 


storage situated under the operator’s 
platform as shown in Fig. 1. 


A direct current generator is fitted 
at the flywheel of the engine to supply 
power for lighting. 


The heat exchanger, mounted along 
the length of the base skid (Fig. 2) is 
connected from the discharge of the 
crude oil pump to the crude oil feeder 
line, the oil acting as the cooling med- 
ium for the exchanger cooling the 
jacket water. 


To complete this self-contained unit, 
are two Nugent waste pack oil filters, 
one for filtering fuel oil and one for 
filtering lube oil, and two fabricated 
boxes, as shown in Fig. 2. One box holds 
the necessary tools and spare parts and 
the other is used for storage of renewal 
waste packs, wiping rags, and other es- 
sential supplies. 

After the conversion had been com- 
pleted, construction engineers were able 
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to stand a five cent piece on edge on the 
unit while it was being tested—note- 
worthy evidence of the smooth operat- 
ing efficiency and perfect balance of 
this Diesel engine and supplementary 
equipment. In fact, while delivering 
900 lb. pressure during the test, 200 Ib. 
in excess of the desired 700 lb., the coin 
remained upright, attesting to the lack 
of vibration and to the sound construc- 
tion design of the engine and mount- 
ings. 

Company officials were so well 
pleased over the performance of this 
Diesel unit that a second similar unit 
is under consideration. 


—— *& & & —— 
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| ™ Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE 
FOR OPERATING MEN 





INSTALLMENT NO. 76 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous 

Tables, now in their seventh year of publication, were designed to save time and 

effort for the technician and the practical field or plant worker. The tables have proved 

one of the most popular and helpful departments of The Petroleum Engineer. Data are 

presented in the simplest form available with many types of information included that 

are best presented by curves or nomographs when three or more variables must be con- 
sidered simultaneously. More than 450 tables have been published. 





The Continuous Tables have developed as a result of suggestions for new tables, 
direct contributions, and improvements to existing tables by members of the petroleum 
and related industries, including manufacturing concerns, who are continually searching 
for practical information reduced by computation to tabular form readily applicable to 
the problems daily confronting them that might otherwise necessitate a more or less 
tedious calculation. These contributions and suggestions from the industry have resulted 
in a valuable exchange of information and data contributing to the progress of the 
industry as a whole. 


| To readers of The Petroleum Engineer, who are only now becoming interested 
| in the Continuous Tables, it should be pointed out that each table is assigned a filing 
or index number that conforms with the Dewey Decimal System of classification as 
modified and extended for the petroleum and related industries by L. C. Uren, professor 
of Petroleum Engineering at the University of California. This complete index has been 
published in earlier installments of the tables and is now available in booklet form at a 
cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 1589, Dallas, Texas. 
Complete sets of the tables from the first installment to the present are also available in 
conjunction with subscriptions at the rate of $3.00 a year, or $4.00 for two years. 
General field classification numbers are as follows: 


Nos. P000-P399—General 

Nos. P400-P-499—Drilling 

Nos. P500-P599—Production 

Nos. P600-P699—Transportation and storage (includes pipe line) 
Nos. P700-P799—Refining, including 


Nos. P770-P799—Natural Gasoline, which may be classified in a separate 
division as shown here if of special interest to the user 
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INDEX TO TABLES“ 


Title of Table 
Electrical terms and formulae 
Properties of round welded carbon steel tubes 
Properties of round welded carbon steel tubes 
Hydrocarbon fluid densities 
Hydrocarbon Liquid Densities 
Density of liquid normal paraffins 
Density of Ethane 
Density of normal butane 
Density of Propane 
Viscosity conversion chart 


Fuel consumption chart—gas, gasoline, and butane 


Chart for approximating bottom hole pressure from wellhead pressure 


Gas Compression Temperatures and Values of ‘'N’’ 


Vapor pressures versus temperatures for motor and natural gasolines 


Expansion of air-vapor mixtures in atmospheric storage tanks 
Pressures of air-vapor mixtures in pressure containers 

Breathing loss from cone roof tanks with conservation vents 
Theoretical filling loss rates for storage tanks and pressure vessels 
Pressure extensions—orifice meter calculations 

Pressure extensions—orifice meter calculations 

Vaporization equilibrium constants for normal pentane 
Vaporization equilibrium constants for isopentane 

Vaporization equilibrium constants for normal hexane 
Vaporization equilibrium constants for normal heptane 


Index No. 


..P 062.1 


(sheet 1) 
(sheet 2) 


(sheet 21-A) 
(sheet 21-B) 


P 094.113.1 

P 094.113.1 

P 213.100.1 

P 213.100.1-B 

P 213.100.2 

P 213.100.3 

P 213.100.4 

P 213.100.5 

P 216.13 

P 422.344. 

P 533.400. 

P 624 

640.1 

P 640.13 

P 640.14 

P 640.141. 
640.142. 
683.32 
683.32 


~ 


771.214.755. 
771.214.760. 
771.214.765. 


P 
P 
P 
P 771.214.750. 
P 
P 
P 


Page 
157 
103 
141 
147 
151 
161 
153 
163 
155 
159 
105 
151 
153 
107 
101 
143 
139 
155 
113 
145 
109 
111 
137 
149 


This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclusive, in 
the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941, issue; 48-60, inclusive, in the June, 


1942, issue, and 61-72, inclusive, in the June, 1943, issue. 





INDEX TO ADVERTISERS IN TABLES 


Bantam Bearings Corporation 
Bantam Bearings Corporation 
Bantam Bearings Corporation 
Bantam Bearings Corporation 
Brown Fintube Co., The 

Brown Fintube Co., The 

Brown Fintube Co., The 

Crane Co. 

Chapman Valve Manufacturing Co. 
Diamond Chain & Mfg. Co. 


Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motor Sales Corporation 
Hyatt Bearings Division, General Motor Sales Corporation 
Hyatt Bearings Division, General Motor Sales Corporation 
Maxim Silencer Company 

Maxim Silencer Company 

Midwest Piping & Supply Company 

Twin Disc Clutch Company aa 

Whitney Chain and Manufacturing Company 

Whitney Chain and Manufacturing Company 


(sheet 21-B) 


(sheet 1) 


(sheet 2) 


(sheet 21-A) 


Page Issue 
104 July 
150 Aug. 
156 Oct. 
158 Sept. 
_110 July 
142 Aug. 
..162 Sept. 
112 July 
146 Aug. 
144 Aug. 
106 July 
140 Aug. 
152 Sept. 
154 Oct. 
114 July 
138 Aug. 
164 Sept. 
— Oct. 
108 July 
154 Sept. 
-...156 Sept. 
..148 Aug. 
..102 July 
...160 Sept. 


Backing Table No. 
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094.113.1 
771.214.765. 
213.100.5 
062.1 
771.214.750. 
094.113.1 
213.100.2 
771.214.755. 
683.32 
640.14 
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SLINGSHOT. 


with a 1,000,000 pound wallop! 


© & 





From the deck of a ship a plane is shot into the air 

..catapulted by a giant “sling” that imposes a 
load of about one million pounds on the Hyatt 
Roller Bearings in its mechanism. 

What a wallop! 

And what a bearing...that possesses the nec- 
essary design, precision and toughness to handle 
such load extremes! 

Years of peacetime experience, in applications 
undergoing parallel punishment...like ingot cars, 
mill motors, shaping presses, railroad journals, ete. 
..-have enabled Hyatt to “inbuild” the stamina 
needed to take loads as they come. 

In the battle of production...as on the battle- 
field... Hyatt Roller Bearings are fighting to win 
this war. 

Fighting against friction...and for America! 

Hyatt Bearings Division, General Motors 
Corporation, Harrison, N. J. 


HYATT ROLLER BEARINGS 
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In Hazard LAY-SET Preformed wire rope there are no interna 

cause the rope on a drum to climb over or roll away frq 
| wrap of rope. The resistance that LAY-SET has to whipping 4 
f to good spooling. LAY-SET spools uniformly even under ligh 
| high speed. This increases its life by avoiding the nicking, scarfitfe a 
crushing that take such a severe toll of many wire ropes on the drum 


Specify Hazard LAY-SET Preformed for all its built-in advantages. 


HAZARD WIRE ROPE DIVISION - 


Pittsburgh, Fort Worth, Houston, Wichita, San Francisco, Denver, Los Angeles 
Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, INC. © BRIDGEPORT, CONNECTICUT 













4 


Wilkes-Barre, Pa., Chicago, 





ROTARY LINES 
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DENSITY OF PROPANE 





DENSITY , GRAMS/CC. 
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—Chart by George Granger Brown, University of Michigan. 
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SPEED, FLEXIBILITY AND EASE OF CONTROL, usually confined to small knee-type machines, characterize 
this Planer Type Milling Machine manufactured by the G. A. Gray Company. Type NCS 
Needle Bearings and Roller Thrust Bearings are combined in an application on the spiral pinion 
mounting, as illustrated in the cross-section drawing. Because this pinion drives the heavy work 
and work table, and because torsional stiffness is a prime requisite, it is necessary to keep the 
pinion diameter small and the shaft diameter as large as possible. 
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UNUSUAL EASE IN SHIFTING, as well as quietness 
and long life under heavy service, are a few of 
the virtues of this Helical Gear Transmission 
manufactured by the Clark Equipment Com- 
pany. The illustration shows the application 
of the high load capacity Type LN Needle 
Rollers on the mainshaft constant mesh gears, 
which contribute materially to the exceptional 
efficiency of this transmission. All types of 
Needle Rollers are included in the complete 
Torrington line. Our engineering department 
will be glad to make recommendations on the 
selection of the right type for your needs. 





LIFTING TWO-AND-A-HALF TON LOADS is the job 
of the Standard Fork Truck illustrated here. 
Built by the Automatic Transportation Com- 
pany, Type NCS Needle Bearings were 
selected for the sprockets at the top and 
bottom of the chain hoist which raises the 
telescopic uprights. Type NCS Needle Bear- 
ings with their high load capacity, ease of 
efficient lubrication and low friction coefficient 
are ideal for such heavy-duty applications. 








SPEED FOR WARTIME PRODUCTION has been the 
result of increased output of machine tools \ 
such as this Four Spindle Automatic Lathe \\ 
manufactured by the Cone Automatic \ 
Machine Company, Inc. Among the many 
engineering features that contribute to the 
outstanding performance of these automatic, 
lathes is the use on the work spindles of two 
types of Special Thrust Ball Bearings built by 
the Bantam Bearings Division, one of them 
measuring 9” O.D., 64” I.D., and 17%” in 
thickness, and the other 834”, 6”, and 174”. 


THE TORRINGTON COMPANY 








Torriner 0: 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


Bearincs 
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Desulphurization of Petroleum 


Distillates With Zinc Hydroxide’ 


xt Method permits by-passing sulphuric acid treatment and 
obtaining standard grade gasoline, naphtha, and gas 
free of hydrogen sulphide 


by K A, Whesater and mi G. Krymova 


Institute of Mined Fuel of the Academy of Sciences of U.S.S.R. 


AVROVSKII and Butkov,? and Ve- 
likobskii® refer to the unpublished 
investigation made by Musatov on the 
reduction of the sulphur content of 
Ishimbaevo gasoline from 0.7 to 0.023 
percent as a result of treating the gas- 
oline with zinc chloride. The same re- 
agent was used as a desulphurizing 
agent in the work performed and dis- 
cussed. by Kuryndin and Ivanov,* Khi- 
sin,® and Firsanov.® 

The authors of this report actually 
succeeded in desulphurizing not only 
gasoline with zinc chloride but also the 
higher boiling fractions of Ishimbaevo 
crude oil. The data on these experi- 
ments have not been published because 
the chemistry involved is not thorough- 
ly understood; the desulphurizing effect 
of the required quantity of zinc chlo- 
ride was not lasting, and excessively 
large amounts of the reagent had to be 
used. 

The explanations given by Broun and 
Sivertzev,’ and Kubul’nek® regarding 
the chemical reactions involved in the 
treatment of oils with zinc chloride 
cannot be accepted by the writers as 
those investigators assumed that a re- 
action took place between zinc chloride 
and mercaptans accompanied by the 





1Translated from the Russian oil publication Vostoch- 
naya Neft, No. 7/8, 1940, by A. A. Boehtlingk, Berke- 
ley, California. 

2Vostochnaya Neft, 1939, No. 1, pp. 28-36. K. P. 
Lavrovskii and N. A. Butkov. Translated and published 
in Foreign Petroleum Technology, 8,292, 1940. 

®The Soviet Crudes, A. S. Velikovskii. (Book in Rus- 
sian.) GONTI, 1938, p. 307. 

*Khimiya Tverdogo Topliva, 4, 578-85 (1933), K. S. 
Kuryndin and I. I. Ivanov. Translated and published in 
Foreign Petroleum Technology, 2, 292-3 (1934). 

5Goryuchie Slantsy, 1934, No. 4, Ya. I. Khisin. 

*Khimiya Tverdogo Topliva, 7, 143-54 (1936), E. I. 
Firsanova. 

™The Chemistry of Sulfur Compounds Present in 
Liquid Fuel,’’ A. S. Broun and A. P. Sivertsev. (Book in 
Russian), ONTI, 1937, p. 121. 

®Neftyanoe Khozyaistvo, 22, No. 2, 104-6 (1932), 
A. Ya, Kubul’nek. 














TABLE | 
Percent before and 
after desulphurization 
Components 

Before After 
Zine chloride............... 75 75 
Basic salts................. 15 15 
Zine hydroxide...:......... 10 0 
Zine sulphide.............. 0 10 

















formation of zinc sulphide and hydro- 
chloric acid in equimolecular amounts. 
In the desulphurization of petroleum 
distillates with solid zinc chloride no 
hydrochloric acid is produced and more- 
over, other sulphur compounds in addi- 
tion to mercaptans, and including the 
sulphides of the fatty series also are re- 
moved. Analyses of the zinc chloride 
before and after the desulphurization 
experiments helped establish the fact 
that the quantity of zinc chloride does 
not change after the catalytic mass is 
dried whereas one of the products of 
hydrolysis, namely zinc hydroxide, dis- 
appears during the experiment, having 
been transformed into zinc sulphide. 
(See Table 1.) 

In the “zinc chloride” desulphuriza- 
tion method, less than 10 percent by 
weight of the zinc is precipitated on a 
porous filter. About 10 percent by 
weight of zinc hydroxide is formed, 
consequently not more than 1 percent 
of the active reagent, based on the 
weight of the entire mass, is obtained, 
which, according to its specific gravity, 
will occupy less than 0.01 percent of 
the volume of the reactor. To make a 
more accurate determination of the 
desulphurization role played by the in- 
dividual components in the preparation 
of the zinc-chloride mass, an attempt 
was made to eliminate the hydrolysis of 
the salt completely. Accordingly, an- 
other mass of zinc hydroxide that con- 
tained no trace of ZnCl, was obtained 
and experiments were conducted with 
this prepared mass on the desulphuriza- 
tion of Ishimbaevo naphtha showing, 
(Table 2), that zinc chloride does not 
remove sulphur. The sulphur content 
of the distillate, however, was marked- 
ly reduced by treatment with zinc hy- 
droxide, and the reduction was so great 
that it seemed worthwhile to investi- 
gate the use of zinc hydroxide alone as 
a desulphurizing agent. 

The simplest way to use the zinc 
hydroxide is in the vapor phase in the 
modified desulphurization process de- 
veloped by Frash because in the solid 
state zinc hydroxide stabilizes hydro- 
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gen sulphide in the form of stable zinc 
sulphide. The thermal dissociation of 
sulphur compounds of crude oils lead- 
ing to the dissociation of H,S in the 
presence of zinc hydroxide will occur 
in the state of a continuously changing 
equilibrium. The zinc hydroxide desul- 
phurizes more thoroughly and more 
rapidly than the metal oxides used in 
the Frash process at a corresponding 
temperature, length of time, and quan- 
tity of active mass. 

The basic indices of the vapor-phase 
desulphurization of Ishimbaevo naphtha ° 
with zinc hydroxide were established in 
the laboratory. The desulphurization 
temperature ranged between 200 and 
500°C. (See Table 3.) At a tempera- 
ture of 200°C., 77 percent of the sul- 
phur was removed from the naphtha; 
the degree of desulphurization increased 
with further increase of the tempera- 
ture to 350°C. and then decreased for 
further increase of temperature to 
500°C. The decrease in desulphuriza- 
tion with increase of temperature above 
350°C. is explained by the rapid loss of 
the water of constitution at the higher 
temperatures, and the conversion of 
hydroxide into ordinary oxide, which is 
less active when sulphur is present. In 
a passage of naphtha vapors at a ve- 
locity of 0.2 liters of the distillate per 
hour per liter of the reagent at a tem- 
perature of 360°C. the initial removal 
of the sulphur amounted to 96 percent. 
In subsequent consecutive passages the 
increase in percent of removed sulphur 
proceeded at a slower rate. For the 
fourth liter of the distillate (toward 





TABLE 2 
Comparison of the desulphurizing 
effect of pure compounds 








Percent sulphur in dis- 
tillate before and 

Reagent after experiment _ 
Before After 
TOD, 5 ncsscccesce 1.19 0.760 
Wood charcoal............. 1.19 0.680 
Zinc chloride on charcoal... . 1.19 0.700 
Zine hydroxide........... 1.19 0.065 





Note: The temperature of the experiment was main- 
tained at 360°C. 
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TABLE 3 
Desulphurization of naphtha at 
various temperatures 





Percent sulphur in 
Number Temperature __ the distiilate 
of the | of the experi- 
experiment | ment, °C. | Rapty Zine 
} | tu hydroxide 
0 1.06 ee 
1 200 . | 0.220 
2 250 0.760 0.140 
3 300 mae 0.130 
4 350 ae 0.065 
5 375 0.460 0.085 
6 | 400 ee 0.129 
7 500 0.260 








Note: Control and treated distillates were washed 
with caustic after the experiment. The fraction boil- 
ing at 130 to 230 °C. was analyzed. 














the end of the 24-hour run) the re- 
moval of sulphur in individual samples 
attained 88.5 percent. (See Table 4.) 
The mixture of all samples from a 
treatment carried out for 24 hours, us- 
ing a single charge in the reactor, was 
desulphurized 90 percent. A slightly 
compressed hydroxide pulverized to 1 
to 1.5 mm. and having a “loose” spe- 
cific gravity of 0.4 was used in the 
experiment. 

The loss of distillate toward the end 
of the 24-hour treatment amounted to 
1.5 to 2 percent based on the weight of 
the raw material. About 1 percent of 
zinc sulphide, based on the weight of 
the distillate, was obtained from the 
extracted sulphur. 

The desulphurization experiments 
were carried out as a batch process on 


gasoline having an end point of 130°C., 
a kerosine having a boiling point of 200 
to 300°C., a cracked gasoline, Ishim- 
baevo crude oil, and naphtha. Prelim- 
inary experiments with these products 
showed that straight-run gasoline is 
completely desulphurized when its va- 
pors are passed through the reagent 
once. The sulphur content of kerosine 
and cracked gasoline was reduced 75 
percent, and 60 percent of the sulphur 
was removed from the crude oil. Re- 
sults of the experiments are summarized 


in Table 5. 


Continuous Desulphurization 


Zinc hydroxide is readily soluble in 
dilute caustic solutions; is easily precip- 
itated from neutral solutions, and it can 
be used in the solid form or as a liquid. 
If zinc hydroxide is used in liquid form 
it is most convenient to begin with am- 
monium zincate, which is obtained by 
dissolving zinc oxide in a concentrated 
aqueous solution of ammonia. Ammo- 
nium zincate evolves ammonia when 
heated and zinc hydroxide precipitates 
from the solution. This was the process 
used in a large scale desulphurization 
laboratory unit constructed to handle 
5 liters of distillate per hour. In this 
unit, vapors of naphtha and the am- 
monia solution were passed continu- 
ously through individual lines into the 
reactor through an atomizer. A tem- 
perature of 200°C. was maintained in 








TABLE 4 
Increase in the percentage of sulphur in 
the distillate as determined by one 
long-time experiment 





Number | Amount of naphtha in | Percent sulphur 
of the liters passed through in the 
sample one liter of the reagent distillate 








0 ae 1.06 
1 0.25 0.045 
2 0.50 0.065 
3 1,00 0.090 
4 2.00 0.100 
5 4.00 0.135 
0.11 average 











Note: The original naphtha had a bailing point of 
130 to 230°C. 








Fig. 1. Schematic drawing of a layout for continuous desulphurization. 
1. Distillate; 2, zinc hydroxide or ammonium zincate; 3, pump; 4, tube still; 
5, evaporator; 6, bubble tower; 7, condenser; 8, gas separator 
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the reactor by the overheated naphtha 
vapors. Upon entering the reactor the 
ammonium zincate was atomized by the 
distillate vapors and the ammonium 
zincate decomposed into gaseous am- 
monia and finely dispersed hydroxide. 
The hydroxide reacted with the sulphur 
compounds of the distillate and col- 
lected in the reactor in the form of zinc 
sulphide. The ammonia, after complet- 
ing the entire distillation cycle, was 
separated out in the gas separator and 
finally was absorbed by the water. 

In a larger plant it would be feasible 
to pump the solution of ammonium 
zincate and the distillate (or crude oil) 
through the tube still where the zincate 
will be decomposed to ammonia and 
hydroxide in the zone where the prod- 
ucts are heated to 100°C. Contact with 
the sulphur compounds and the neu- 
tralization of acidic gases then will take 
place in the tube still itself as they are 
formed. Similarly, solid hydroxide could 
be pumped through the still as a suspen- 
sion or fine powder. The layout of the 
continuous process shown in Fig. 1 is in 
its simplest form and as such is consid- 
ered tentative and subject to change. 


Reclaiming Process 


In the reclaiming process the basic 
mass of zinc hydroxide is converted 
into zinc sulphide. The zinc sulphide 
then is converted into zinc oxide by 
burning when sulphur dioxide is re- 
leased as a gas. The zinc oxide is dis- 
solved in cold concentrated aqueous 
ammonia with the formation of am- 
monium zincate. When the solution is 
heated ammonia separates out and zinc 
hydroxide is precipitated. The follow- 
ing chemical reactions take place: 

ZnS + 30=ZnO+SO, 
ZnO + 2NH,H,O= Zn(ONH,), 
Zn (ONH,),.—> Zn(OH),+ NH, 

The ammonia is absorbed by the 
water and is again used to dissolve new 
portions of zinc oxide. The separated 
SO, can be utilized in the manufacture 
of sulphuric acid. Reclaiming proceeds 
theoretically without losses or the con- 
sumption of reagents. 

There are already industrial plants 
using similar processes such as sul- 


THE PETROLEUM ENGINEER, October, 1943 




















iba 2 oo 
Bie Bt Si tl el lls 


For COLDER WATER AND For MOST EFFICIENT REMOVAL 


LONG COOLING TOWER LIFE OF GAS-ENTRAINED LIQUIDS & SOLIDS = |_ 














FLUOR COOLING TOWERS 3 FLUOR GAS CLEANERS 


Proven design — highest thermal efficiencies 
— longer-life construction. These are reasons 
why Fluor Cooling Towers, both Atmos- 
pheric Aerator Type and Mechanical Draft 
Type, are the accepted standard for cooling 
water used in the cooling of gas, oil and ; 
other liquids or vapors. For colder water in 
any quantities specify Fluor Cooling Towers. 





Manufactured in three types: Vertical and eRe. 
Horizontal Liquid Removal Types, and Ver- mi aid 
tical Solids Removal Type. Each has newly nih 
developed separator element which reduces "aia 
liquid carryover in gas and vapor streams to 
negligible quantities. Fluor Gas Cleaners are 
designed and built for a wide range of oper- 
ating pressures and capacities. 





Sy 
cutie en oe 


For LOWER TEMPERATURES, - | Or PLAN TO PLANT 1 


LESS NOISE AND ELIMINATION OF CONSTRUCTION SERVICE | 
MUFFLER WATER COSTS | bgd 









* 
| 
y 
FLUOR AIR-COOLED MUFFLERS —— a a | |=6 

‘ ; CONSTRUCTION SERVICE 

Available in bottom exhaust and overhead ; ; 
exhaust types, Fluor Air-Cooled Mufflers use Fluor builds synthetic rubber, toluene, avia- a 
pe ost air instead of water as the exhaust cooling tion gasoline, alkylation, isomerization, re- ee, 
O48 agent. Water costs are eliminated, corrosion : cycling, natural gasoline and gas transmission if 
“ee of exhaust pipes and muffler and nearby ps plants and petroleum refineries for operation eee 
equipment is prevented, and of utmost im- . in the United States or abroad. A complete : ted 
portance, engine room temperatures are gee we. designing, engineering and construction ser- ied 
controlled. - Cooler — quieter — longer-lived. P vice from plan to plant. f 








i& 





Illustrated, descriptive bulletins of Fluor products and services are 
available without obligation. Call or write your nearest Fluor office. 


FLUOR 


DESIGNERS - ENGINEERS - CONSTRUCTORS 


THE FLUOR CORPORATION, LTD., 2500 So. Atlantic Boulevard, Los Angeles 22, Calif. : New York, Pittsburgh, Kansas City, Houston 





THE PETROLEUM ENGINEER, October, 1943 159 


























phuric-acid plants that burn zinc pyr- 
ites to produce sulphur-dioxide gas. In 
the Konstantinoviskii plant in the Don 
basin, for example, by-product zinc ox- 
ide, which otherwise is difficult to dis- 
pose of, can be utilized to make up for 
the losses that may occur in the desul- 
phurization and reclamation of zinc hy- 
droxide. 


Gases and Corrosion 


Sulphur-containing crude oils (be- 
fore distillation) usually contain solu- 
tions of chlorides in water emulsions. 
These chlorides are hydrolized and de- 
composed in the course of the distilla- 
tion into hydrochloric acid and chlo- 
rine. Consequently, the oil-distillation 
equipment is subjected not only to the 
corrosive action of hydrogen sulphide 
and the products of its dissociation, but 
also to that of hydrochloric acid and 
chlorine. 

Solid zinc hydroxide neutralizes the 
hydrochloric acid as well as the gaseous 
hydrogen chloride; it also combines 
with hydrogen sulphide at elevated 
temperatures. Gaseous HCl does not 
prevent the formation of zinc sulphide 





TABLE 5 
Desulphurization of Ishimbaevo crude 
oil and fractions 














Percent sulphur before and 
after desulphurization 
Fraction 

Before After 
ers 2.30 1.00 
a 0.40 0.00 
NS ge scyslesranen 1.06 0.06 
NA en's sar wave 1.75 0.45 
Cracked gasoline. ...... 0.40 0.16 














in the absence of water at temperatures 
in excess of 100°C. 

In the experiments, a mixture con- 
sisting of equal volumes of HCl and 
H.S gases was passed through a tube 
containing granulated zinc hydroxide. 
The gases passed through the tube at a 
velocity of two volumes of the gas per 
volume of the reactor per hour and the 
gases were completely absorbed at a 
temperature of 360°C. In the desul- 
phurization of Ishimbaevo naphtha, as 
well as Ishimbaevo crude oil, the vapors 
that came from the reactor gave no 
qualitative reaction with silver nitrate 
or lead acetate and, therefore, contained 
no hydrochloric acid, chlorine, or hy- 
drogen sulphide. Thus, zinc hydroxide 
not only acts as a desulphurizing agent 





New Industries from Oil and 


Gas in Postwar Era 


IFTY to seventy miles to the gallon 

of gasoline is visualized by petrol- 
eum chemists in the postwar era, ac- 
cording to W. M. Carney, chief chemist 
of the Lion Oil Refining Company. 
Sealed cooling systems with petroleum 
product liquids in both cars and planes, 
100,000-mile tires, and 20,000-mile 
lubricating oil are also predicted for 
this period. 

In discussing the possibilities for the 
chemical development of natural gas 
and petroleum, Carney said that the 
peacetime volume of aviation gasoline 
will be tremendous. “There will be 
higher quality gasoline for the ordi- 
nary motorist,” he continued, ‘‘as well 
as plenty of aviation gasoline for ex- 
panded civilian use of airlines and pri- 
vate planes. 

“It is predicted that sdon after the 
war, new automobiles will be manufac- 
tured that will require 90-95 octane 
gasoline. Technical men say that auto- 
mobile gasoline mileage can be in- 
creased 50 percent or power 70-100 
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percent by using the aviation type fuel 
developed for war use. To get the most 
out of the new gasoline, will require 
new motors that will be smaller and 
probably made of light alloy steel and 
the bodies made uf plastics made from 
petroleum feed stocks. Some of the 
most revolutionary developments of 
research during the war period have 
been kept secret for military reasons; 
for example, one major oil company has 
been testing a new aircraft grease de- 
signed to lubricate at minus 100°F., 
which is expected to have useful post- 
war applications in refrigerator equip- 
ment. 

“The future will see 100,000-mile 
tires, 20,000-mile lubricating oil, 50- 
70 mile-to-the-gallon gasoline and 
sealed cooling systems with petroleum 
product liquids in both cars and planes. 
An unbelievable volume of crude oil 
and natural gas will be diverted to raw 
materials for plastics, for textiles that 
will replace linen and wool, as well as 
silk, and for commercial solvents and 
synthetic resins. 





for the removal of sulphur from distil- 
lates but also protects metal equipment 
against corrosion. 


Conclusions 


The limiting temperatures used for 
the thermal treatment of sulphur-con- 
taining crude oils (cracking) do not 
yield completely desulphurized distil- 
lates. The crude oil, therefore, is finally 
converted into gasoline, asphalt, and gas 
contaminated with hydrogen sulphide. 
Kerosine, Diesel fuel, and lubricating 
oils made from the crude oils here are 
excluded from consideration. 

The treatment of crude oil and distil- 
lates with zinc hydroxide permits by- 
passing the sulphuric acid treatment 
and obtaining standard-grade gasoline, 
naphtha, and gas free of hydrogen sul- 
phide. Kerosine and gas oils, however, 
are only partly desulphurized by the 
zinc hydroxide treatment. 

The use of zinc hydroxide in the 
distillation of crude oils will neutralize 
hydrogen sulphide and hydrochloric 
acid in their nascent state and thus 
eliminate corrosion of the oil-distilla- 
tion equipment, including its most im- 
portant and expensive unit—the tube 
still. vee 








P 991.3 


“Natural gas, usually found in the 
search for new oil fields, is about nine- 
tenths methane. We have enough 
proved reserves at present rates of con- 
sumption to last from 30 to 60 years. 
Ammonia plants, using natural gas as 
feed stock, can produce formaldehyde 
and methanol, among other things, and 
formaldehyde has become industrially 
important as feed stock for bakelite and 
urea resin plastics. Petroleum gas frac- 
tions are useful in making plastics, syn- 
thetic rubber, synthetic fabrics, such as 
rayon, solvents, explosives and aviation 
gasoline. Ethylene, a petroleum gas, can 
be used to make ethyl alcohol, plastics, 
styrene used with butadiene to produce 
rubber, as a surgical anaesthetic, to 
produce aviation gasoline, and in many 
other ways.” 


The oil industry is rich enough and 
progressive enough to raise a large fam- 
ily of healthy new infant industries 
from the thousands of new products in- 
cubating in its research laboratories, 
Carney concluded. 
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Kellogg’s completely integrated 
service to petroleum refiners em- 
braces all functions of the engineer- 
contractor, from the inception of 
process in the research laboratory 
to the initial operation of the com- 
pleted plant. 

Only by concentrating these 
varied functions in one organiza- 
tion can the refiner assure himself 
of unified responsibility for the suc- 
cess of his plant. 
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REFINERY PRACTICE 











P 753. 


Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Manufacture of Lubricating Oils 


Class Meeting No. 12 (Concluded) 


NOTE: Throughout the class proceedings, no attempt 
is made to distinguish the identity of the pupil speak- 
ing. When a series of remarks is made by pupils it 
usually denotes an interchange of discussion among the 
class members themselves. 


Leader: Here is an instance. An un- 
treated oil is placed in an apparatus 
using two polished plates held apart by 
three ball bearings that rotate with one 
of the plates and the thermometer im- 
mersed in oil. It is found that the un- 
treated oil, i.c. with no addition agent, 
had more temperature rise. 

(Writes) 

Untreated Treated 
90 min. 100°F. rise 77.6°F. rise 

They believe that is a true index of 
less friction. 

Pupil: Is there any particular pres- 
sure on the machine? 

Leader: Apparently not. The descrip- 
tion of the machine was written in 1937 
and I did not look back to see if I had 
it. Here is another series of tests with 
pressures and this is by a different 
group.* The coefficient of friction is 
shown with technical white oil. 

( Writes) 

100 Ib. 700 1b. 
White oil 0.0038 0.0018 
White oil + 1 

percent compound 0.0027 0.0016 

They took the white oil and added 
' percent oiliness compound, and they 
made that with a bearing pressure that 
started in at 100 Ib. up to 1500 lb. and 
the temperature held at 212 and 500 
r.p.m. If we assume that a great many 
of the bearings operate around 700 lIb., 
we find the friction values closer to- 
gether. Putting all this into perform- 
ance of the automobile gives data I am 
unable to supply. Can any of you con- 
tribute anything to that? We will agree 
it must have some merit. 

Our text states that under low pres- 
sure, the oils as they are refined without 
addition agents seem to be satisfactory. 
Quoting: 

“It is feasible to assume, however, 
that at low bearing pressures the oil 
is capable of protecting the bearings 
irrespective of the tenacity with which 
it adheres to the metal. At increased 
pressures, the ability of the oil to adhere 
to the metal becomes of increasingly 


*“<Ojliness in Its Relation to Viscosity in Lubricants,”’ 
National Petroleum News, April 20, 1938. 
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greater importance, while, at very high 
pressures, chemical action of the lubri- 
cant on the rubbing surfaces is required 
in order to insure the presence of smooth 
surfaces even after they are slightly in- 
jured by direct metal to metal con- 
tacts.” 

The oiliness films may be solid vis- 
cous or fluid; in one instance metallic 
powders were added to oils being ex- 
amined with the idea of absorbing the 
polar molecules from the compounded 
oils indicating that this selectivity 
might be expected and they found high 
selectivity with copper and lead. The 
coefficient of friction is adversely af- 
fected. Does that statement as to the 
polar groups coincide with your find- 
ings? 

Pupil: When these polar bodies at- 
tach themselves to the metal particles, 
there is some heat given out. 

Pupil: Now that we are on that sub- 
ject, these polar molecules are supposed 
to be an ionizing compound and by 
ionizing, I mean electromotive force 
strong enough to break the next ion 
into separate ions. I understand these 
halogenated esters do not have that 
power. I mean to the extent of getting 
acid action. If they do not have that 


power, how are they going to attach. 


themselves to the metal and be an oili- 
ness characteristic? It seems to me that 
when the halogen is added the effective- 
ness is reduced. 

Leader: You are assuming it takes an 
acid condition to clean the metal? 

Pupil: If you reduce the acid strength 
you are reducing the oiliness. 

Leader: In most cases there is an acid 
condition, but there are a few excep- 
tions. I think some of the ketones act 
in that manner. 

Pupil: That is the reason they had to 
give up weak acid. It was eating the 
bearings too much. 

Leader: Would you think reduced 
wear will follow with increased oiliness? 
If there is no acid action, would you ex- 
pect wear to follow? 


Pupil: That would depend on whether 
it was friction of the oil or whether it 
was caused by metal contact. 

Leader: Assuming, though, that you 
have good lubrication, there are a num- 
ber of statements to be made; even in 


the case of full fluid lubrication, fric- 
tion and wear may beoffsetting factors. 
Quite often the product with superior 
oiliness will wear the most. Would that 
be found true in many cases with sol- 
vent-treated oils? 

Pupil: To a large extent. 

Pupil: Could such wear be consid- 
ered erosion; by the constant flow of 
the oil across the metal surface? 

Leader: 1 believe it could, in part. 

Pupil: When you consider polar mole- 
cules in the used oil and you have sus- 
pended matter, the polar molecules elec- 
trify this suspended matter and they 
attach themselves to the metal surfaces 
making wear greater than ever. 

Leader: Suppose we discuss oiliness 
carriers. Here is one of commercial im- 
portance—oleic acid. 

(Writes) 

Oleic acid—!/y percent or more 

Stearic acid—Even better—low sol- 

ubility 

Other acids 

Mildly oxidized vegetable oils 

Organic acid derivatives: e.g. Chlori- 

nated esters of stearic acid 

Leader: Now you can make a case for 
each of these. You can see how much 
laboratory work it takes in order to 
have a complete grasp of the subject. 

Pupil: Do you mind if I write some- 
thing? Plasticity has to do with the 
thickness of the film. 

(Writes) - 

Plasticity 

Intensified viscosity 
Secondary bulk effects 
Adsorption 

Adhesion 
Stratification 


Pupil: I think there has been some 
work done toward the raising of the 
viscosity of certain oiliness agents and 
increasing oiliness by increasing viscos- 
ity, and the secondary bulk effect has 
to do with viscosity due to the pres- 
sures and temperatures that may be pro- 
duced locally within the film itself, and 
possibly are on a molecular scale. The 
adsorption is about the most important 
on the basis of the action obtained, as 
adsorption does have to take place. 

We can assume that if we have a cop- 
per or nickel surface and it would re- 
quire a different additive agent than if 
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REFINERY PRACTICE 





we were using iron, and right along 
with that we would have to assume that 
the iron would be wetted by one of 
these which would cause oiliness, while 
the copper or nickel would not be wet- 
ted by the same agent and would have 
to be selective in its action, and of 
course have perfect adhesion or freedom 
from slippage. You can imagine two 
lubricants of equal viscosity differing 
with respect to the maximum stress 
and which can be supported at the 
boundary and then if the operating 
conditions are such to exceed the initial 
stress value by either lubricant, there 
will be a difference in the friction of the 
lubricants. 

Pupil: 1 agree, but I don’t believe the 
intensified viscosity then will support 
the definition of oiliness. 

Pupil: You would have a reduction 
in friction. 

Pupil: Intensified viscosity is in the 
body of the film of oil, and the class 
decided that oiliness was only affected 
in boundary lubrication. 

Leader: 1 will see if this definition 
would apply. An airplane engine dur- 
ing the takeoff puts the oil under high 
pressure raising viscosity from 6 to 12 
percent; in a power dive, it may in- 
crease as much as 25 percent. This may 
amount to several thousand pounds. 
Wouldn’t that be an intensified viscos- 
ity? 

Pupil: A California company worked 
on all three types of oil, data on which 
will be given later on in the class. 

Leader: Lube oil made from naph- 
thenic base stock is affected most by 
pressure, Mid-Continent next, and 
Pennsylvania least. 

Pupil: Perhaps Pennsylvania crudes 
are not the best lubricants then. 

Leader: There are cases where the oil 
is actually an abrasive because of the 
effect of high pressure. 

Pupil: The University of Kansas 
made tests where they put pressure on 
the Timken bearings, and ran them 
until the bearings seized—up to the 
point of 2000-lb. pressure. They found 
the same thing you have there about 
that viscosity; i.e. that the California 
oils increased most and Pennsylvania 
the least. They were using oiliness 
agents in two of them and the other 
was just an ordinary Mid-Continent oil 
and the oiliness agents would not pre- 
vent seizing after so long a time. 

Leader: It appears timely to consider 
the use of anti-oxidants. 

Pupil: Do you think that all these 
oils would be corrosive under any oper- 
ating condition? 

Leader: A great many are and some 
are only to a small degree. I believe it is 
a fairly general experience that you will 
likely have trouble with the cadmium, 
silver, and copper lead bearings among 
others and probably even low molecu- 
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lar weight acids are active. The trou- 
bles that have intensified the attention 
to this problem have been with these 
alloy bearings that have been substi- 
tuted for babbitt to’ get away from 
fatigue. The high operating crankcase 
temperatures have emphasized the cor- 
rosion results, particularly with certain 
engines. 

Pupil: At the time the addition agent 
forms a union with the metal, how does 
it get there? If you still have further 
ionization, then the metal sloughs 
off and corrosion becomes apparent. 
Wouldn’t the corrosion start at the time 
this occurs? : 

Leader: Yes, that seems logical. 

An extreme result from these diff- 
culties is when you burn out the bear- 
ings. Do all of you realize that 5 years 
ago one popular make of car had fre- 
quent cases where after 400 to 500 
miles of travel the bearings burnt out 
with certain oils? They found the top 
temperature in the piston travel area 
was about 510-530°F. and when that 
oil reached this high temperature it 
suffered too much oxidation. To meet 
these problems they have resorted to 
special steel-backed babbitt bearings, 
and it serves to give the needed 
strength; that is a nice example of the 
automotive engineer’s codperation with 
oil refiners. 

Pupil: What is the softening point of 
the babbitt bearing? 

Pupil: Approximately 400°F. 

Pupil: 1 was just wondering whether 
the increase in the bearing temperatures 
themselves would be one reason why 
they tried to get away from babbitt 
bearings. 

Leader: 1 think fatigue is the impor- 
tant limitation with the babbitt. 

Pupil: Pure lead melts at about 
620°F., and it is of higher melting 
point than most of its alloys. 

Leader: Regarding the neutralization 
number, which is closely allied; the 
Socony-Vacuum Oil Company has 
made available the following informa- 
tion. We have oils A, B, and C and 
their neutralization numbers, and shall 
also tabulate the corrosion. As this was 
designed to give an index. Oil A had a 
neutralization number of 1.7 and Oil B 
had 1.0, and Oil C 3+. These were 
motor tests on the block; after 60 hours, 
running at high speed, Oil A produced 
a slight corrosion. Oil B, with the lower 
number would lead you to expect bet- 
ter results, but it went bad in 20 hours. 
That would be an indication that or- 
ganic acidity built up to where it would 
attack and re-attack with thickening 
action, but there was no corrosion de- 
spite the fact. 

Test with Oil C had to be discontin- 

ued after a relatively few hours because 
the oil became so thick they could 
hardly withdraw it from the crank- 





case. The general conclusion was that 
you would classify active acids as harm- 
ful to cadmium and hardened lead. 
There was no attack on steel or alum- 
inum or any other engine metals. Then 
they checked the thickening material 
and found there was a granular carbon- 
like substance present. This however 
was soluble in chloroform, indicating 
an oxidation product rather than car- 
bon. 

( Writes) 

Oil Neut.No.  Carrosion 

A 1.7. Slight at 60.hr. 

B 1.0 Bad at 20 hr. 

C 3+ Nocorrosion until above 3.0 
—oil thickened. 

Perhaps you remember the experience 
with certain popular make cars where 
sludge similar to coffee grounds choked 
them up. One oil company points out 
that sulphur-bearing inhibitors are ef- 
fective, due to: 

1. The precipitation of the metallic 
accelerators such as lead compounds. 

2. Direct protection of the metal 
surfaces from corrosion, forming prob- 
ably a metallic sulphide, retarding cor- 
rosion. 

3. Failure of amine and polyhydroxy 
anti-oxidants to protect against accel- 
erators. 

You remember there is a theory that 
inhibitors may not act only as true 
anti-oxidants but they are also passi- 
vating catalysts. We can start in and 
list those anti-oxidants but I don’t be- 
lieve it is worthwhile. Compounds or 
inhibitors have had enough to justify 
mentioning them and Santolube C. C., 
which is an organic compound, is given 
as being a successful inhibitor. Here was 
one test using copper lead bearings, with 
and without inhibitor: 

With Without 
Copper lead 7 mg.loss 117 mg. loss 
Cadmium- 

silver 6 mg. loss 1070 mg. loss 

Those are weighed losses in all cases, 
and there are several more tests giving 
about the same characteristics. Then 
there is a table that gives the character- 
istics of the oil on page 194, Table 52, 
of the text.* When adding Santolube 
C. C. you will see very little effect on 
any characteristic except the neutral- 
ization number and that is raised from 
0.0 to 0.3. You might have to inhibit 
the inhibitor in some instances. There is 
a wear test that is of interest, made on 
an aviation engine in which the weight 
loss with the additive was 0.001 in 
grams per hr. and without it, it was 
0.006, and there was six times as much 
loss without it as with it, so our stories 
vary somewhat as to the effect, but I 
don’t think they need to bother us be- 
cause some inhibitors will work on some 
oils and will not on others. 


One test concerning motor perform- 
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ance has to do with volatility and con- 
sumption records and it points out that 
there is less consumption with high vis- 
cosity neutrals than with low viscosity 
neutrals, and another study is between 
carbon residue and engine deposits. I 
can say that carbon residue and engine 
deposits did not agree. There is a very 
interesting figure on the effect of cylin- 
der finishing. If you go to buy a new 
car and they talk about super-finish- 
ing, with a little further inquiry you 
will find that they are talking about 
tolerance or smoothness of design you 
did not dare think about a few years 
ago. A relatively few years ago, this 
would be the cylinder ‘walls, looking 
something like that (draws rough line 
on blackboard). Nearly all this is honed 
off and you have little of the ridge and 
valley effect. The projections above this 
straight line are held to values of some- 
thing like 12 millionths of an inch 
down to as low as 2 millionths of an 
inch. According to some of these tests, 
which should be reliable, it may cut the 
consumption of the oil to where an 
engine might be using a quart of oil in 
300 miles at 13 millionths of an inch, 
then by honing down to 9 millionths of 
an inch, they improved it so it used one 
quart of oil in 1500 miles. 

Pupil: That may explain why you 
can take 3 different cars of the same 
make and get 3 different performances 
from each car. 

Leader: There are some who say if 
you get this honing too fine the oil slides 
down the cylinder wall due to not hav- 
ing depressions in the surface, there- 
fore when you start your car, wear will 
result due to dry walls. 


Pupil: Wouldn’t the car require less 
breaking in? 

Leader: Yes, that is one of the bene- 
fits. 


Pupil: That is another point where 
oiliness comes in; adhesion to the metal. 


Leader: There is quite a little indica- 
tion that you should continue to get 
good, smooth operation. 

Pupil: Are the rings made so accu- 
rately that they will fit those hones? 

Leader: No, I think you still must de- 
pend on the wearing-in method. 

Pupil: It would appear that if you 
had the crankcase filled with oil that 
contains an oiliness carrier once, then 
every time you change oil you are 
wasting your money. If it is so strong 
that it forms a film over the surface 
and tends to reduce any other action, 
it looks as if it would be a waste of 
money not to use the same oil all the 
time. 

Pupil: You have to have that adsorp- 
tion right along. 

Pupil: You think the oil plane will 
last? 

Pupil: No, you need that adsorption 
continuously. 


Leader: You have to keep renewing 
it. If you remember the Model T days 
when you wanted to stop and had to 
put your foot on all 3 pedals, your 
clutch bands would grab, so aluminum 
oleate was one of the substances added 
to the oil and another product was lard 
oil. As you used the acid, it did not 
work any more and you had to keep 
adding fresh oil. Would that be experi- 
enced in the case of this other oil if you 
did not have your agent to keep renew- 
ing the film? 











| The Universal Oil Products Com- 
pany has developed a catalytic proc- 
ess for isomerizing normal pentane 
to isopentane. 


The process is simple, continuous 
in operation, and easily controlled. 
It produces exceptionally high yields 
at relatively low recycle rates, and 
dispenses with the use of hydrogen, 
which is expensive and difficult to 

“handle, according to Universal offi- 
cials. Catalyst consumption is low. 


Isopentane is a necessary compo- 
nent of 100-octane aviation gaso- 
line. It is the best hydrocarbon avail- 
able to: 





1. Give aviation gasoline the re- 
quired vapor pressure of 7 Ib. 





Catalytic Process for Isomerizing 
Normal Pentane to lsopentane 


2. Improve the octane rating, 

and 

3. Increase the volume. 

Isopentane, in addition to being 
valuable in aviation fuel, will play 
a prominent part in the production 
of high-quality postwar motor fuels, 
it is stated. 

Considerable amounts of isopen- 
tane are contained in the base stock 
produced by catalytic cracking. It is 
necessary, however, to supplement 
this supply from other sources. One 
of these, natural gasoline, contains 
large quantities of normal pentane 
but a limited amount of isopentane. 
The U. O. P. pentane isomerization 
process converts normal pentane to 
isopentane economically and effi- 
ciently, it is asserted. 
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Pupil: If you have to renew it too 
often you have that tying-in action 
continually going on and you will have 
corrosion. 


Pupil: That is awfully hard to re- 


move from metal. 


Leader: We have some information 
on the effect of viscosity on the friction 
of the engine. In the tests, quite a big 
percental increase in power require- 
ment was found, this in terms of fuel in 
lb. per hp.-hr. At 800 r.p.m. the SAE 50 
oil had a consumption of 0.85 whereas 
the SAE 10 had 0.75 and at 2400 r.p.m. 
the difference was not so great. Evi- 
dently the oil warmed up. The SAE 50 
had a number of 0.59 against 0.57 for 
the SAE 10. It is a matter of where to 
draw the line on what is a safe viscosity. 
One source was the experience of the 
City of Los Angeles; they determined 
the oil should have an operating viscos- 
ity of not less than 60 s.u. If you are 
going to have temperatures of about 
210, you might want SAE 30 in order 
to protect the engine. Cars used by the 
City of Los Angeles had to drive across 
the desert. Last summer I drove across 
the same desert with SAE 10 in my 
car’s crankcase. I don’t believe in using 
heavier oils than necessary for the oper- 
ating conditions. 


Another man found that SAE 20 was 
safe for temperatures as high as 275 
and 300. That did not agree with the 
Los Angeles information. They said that 
SAE 10 was probably safe for 200 tem- 
perature. I am sure I had mine above 
that. 


Pupil: How about the viscosity in- 
dex of the oils we use? 


Leader: That is a very important 
point. 

Pupil: Even though the addition 
agents for oiliness are valueless for com- 
mon, ordinary usage in a passenger car, 
would they be of benefit in the break- 
ing-in period? 

Leader: Yes, I think they would. 
They would prolong the break-in pe- 
riod, however. 


Tonight we conclude our study of 
lubricants, for a time at least. We have 
traveled quite a ways, reviewing oils of 
pre-refinery days and following through 
to the scientific period. Doubtless there 
will always be an art to refining but the 
guidance of science shortens the ex- 
perimental period and hastens develop- 
ments. Refining procedures will con- 
tinue to be improved by the efforts of 
some of you and a great many others, 
and in the near future we possibly will 
have an intensive development of addi- 
tives, even more than the considerable 
accomplishment to date. 

Editor’s Note: This concludes the 
series on the manufacture of lubricat- 
ing oils. 
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producers depend on Tret-O-lite Service. They know that, 
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are on the job, rendering the best in dehydration service. 
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Direct-Current Rigs for 
Deep-Drilling Operations 


Pump Drives 

Electric driving motors for 20-in. 
stroke slush pumps should be of at least 
400-hp. rating, and d-c. pump drive 
motors in use today are usually of the 
shunt wound, separately excited, splash- 
proof type with explosion-proof blow- 
er. Voltages-of from 350 to 400 at from 
900 to 1000 r.p.m. are necessary and 
full-load armature currents for such 
suitable machines range up to 1000 
amp. The torque limit control feature 
of variable voltage d-c. equipment 
permits stalling of mud pump motors 
without endangering either pump or 
driving motor. 

It is in the driving of large heavy 
power pumps that electric motors have 
their hardest field task, inasmuch as 
the load is constant for long periods 
of time. Constant high amperages are 
needed to maintain high torques and 
the heat developed must not be so great 
that it cannot be effectively dissipated 
by the cooling blast from the blower. 

The largest power pump available 
today has a power end rating of 400 hp. 
and because of the high torque needed 
to handle the high-pressure fluid load 
the voltage (speed) is reduced so that 
the input rating of the pump is not 
exceeded. 

Pumps of 18-in. stoke teamed with 
300-hp. driving motors form a very 
efficient and economical combination 
for drilling to 11,000 ft. Usage of such 
equipment for competitive drilling past 
that depth is not generally recom- 
mended. An important advantage of 
this combination is that the total weight 
of both pump and motor is such that 
the unit can still be handled by large 
tandem trucks. 

Large slush pumps are best driven 
by V-belt drives of either E or D section 
type. Modern practice is to use a 48-in. 
pinion shaft sheave driven by a 14-in. 
sheave on the 1000-r.p.m. motor shaft, 
which ratio will turn the 20-in. pump at 
rated speed. Twenty-inch power pumps 
have a full speed of about 54 s.p.m., 
the reduction accomplished im the power 
end being 4 to 1. In using 13-in. and 
14-in. drive pulleys on the motor shaft 
approximately 16 V-belts should be 
used in order to accomplish the needed 
power transmission. Driving pulleys 
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of this small diameter have sufficient 
arc of contact to drive effectively, even 
though they were considered too small 
for this usage until recently. 

V-belt lengths of 330- and 370-in. 
in D section size are frequently used, 
and give good spacing of large units. 
The belts should always be kept taut 
by necessary adjustment of the tight- 
eners, and must be kept clean and dry. 


Operation of Slush Pumps 


The efficiency of a power pump can 
be improved up to 30 percent by the 
use of mud tanks to provide a head 
on the pump suction. Mud tanks are 
being used to a great extent on steam 
rigs in Gulf Coast areas, and they are 
even more valuable on power rigs. Mud 
can be handled much easier and more 
economically in tanks and their use is 
an absolute necessity in many marsh 
locations and on barges. 

A well-known oil-field tank manu- 
facturer fabricates a light rectangular 
tank of 250-bbl. capacity that is about 
8 ft. by 35 ft. by 5 ft. 6 in. deep, with 
stout I-beam base. Integral suction 
valves can be flanged directly to the 
suction hole of the tank, and their use 
allows much easier pump repair and 
workover. 

On land wells three of these tanks 
should be used, giving a surface mud 
circulation volume of about 750 bbl., 
but on permanent setups on barges this 
amount should be increased to provide 
a larger working supply. Tanks of this 
type are good for dry land use, for marsh 
mat setups, and can be used on cargo 
barge decks in inland water locations 
to great advantage. 

Two heavy-duty 20-in. stroke pumps 
are needed if fast, competitive drilling 
is to be done, and their tremendous 
weight is a very bad transportation 
handicap. It is hoped that the trend 
toward lighter welded construction of 
pumps of smaller stroke is followed far 
enough to reduce the weight of the 
longer stroke pumps. A considerable 
part of the weight is concentrated in 
the power end of the pumps as the 
pinion and bull gears must be strong 
enough to take the necessary power in- 
put load. The power ends of the large 
power pumps made today are housed 
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in a very heavy cast alloy iron frame, 
and much design work will be neces- 
sary to reduce the weight of the pumps 
and maintain the strength. 

Large liner sizes may be carried in 
the pumps in surface hole; however, it 
is necessary to reduce the liners as the 
hole deepens. Liners are cut down at 
regular intervals, (to 744 in., to 64% 
in., finally to 514 in.), in order to allow 
the electric driving motor to maintain 
an efficient speed, and thus accomplish 
soe same power input to the pump gear 
end. 

Little experimentation has been done 
on the field cooling of large electric 
motors, and from all indications addi- 
tion of high powered and greater vol- 
ume blowers would result in improved 
oil-field performance. With the excep- 
tion of the blower inlet, all rig motors 
are made as splash-proof as possible, as 
the majority of insulation trouble re- 
sults from entrance of water, dirt, and 
other foreign matter into the motor. 
The blower suction should be well 
shielded, and on permanent barge instal- 
lations is often carried overhead to 
eliminate all possible contamination. 
Blowers should be unitized as much as 
possible with the motors being cooled, 
and it is considered good practice to keep 


_ them running constantly, so that pos- 


sible failure can be more easily detected 
and corrected. Motors used on cooling 
blowers range from 5 hp. of Manufac- 
turer “B” through 3.5 hp. of Manu- 
facturer “C” to a low of 1.5 hp. in 
Manufacturer “A”. 


Water Pumps 


Reciprocating power pumps of con- 
ventioned 4-in. by 10-in. and 5-in. by 
8-in. types are used to provide high- 
pressure water supply. If either three 
or four large generators are used the 
water pump has sufficient flexibility 
if it is driven in parallel with the mud 
stirring pumps. Armature leads are so 
arranged that the water pump cables 
by-pass the transfer switch and tie di- 
rectly into the generator terminals, so 
that the water pump may operate 
constantly while the slush pumps may 


_be changed at will by the transfer 


switch, 
By paralleling off one generator, the 
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parallel demand is always on that gen- 
erator, and if it becomes necessary to 
switch pumps on the hole, the water 
pump cannot erroneously be paralleled 
with the hole pump. It is always paral- 
lel with whatever pump is serving as 
the stirring pump. 

The supply of high-pressure water 
should be constant so that operation of 
the blowout preventer will always be 
possible, and a 50-hp. pump drive mo- 
tor should be used in order to have suf- 
ficient reserve power. The voltage of 
this motor should be the same as that 
of the larger motors because it will 
often have full voltage imposed upon 
its windings, even though an armature 
resistance is used as a partial speed con- 
trol. The drum throttle control will 
vary the speed of both of the paralleled 
motors with the armature resistance 
providing further necessary adjust- 
ment. Both the water pump and its con- 
trolled armature resistance cabinet 
should be placed near the mud pumps 
in order to centralize pump controls. 

At least one small unitized centrifu- 
gal pump should be available for wash- 
down purposes, these compact machines 
being driven off the exciter circuit. By 
using salt or waste water these pumps 
can save large volumes of valuable 
water, and serve in emergencies as a 
fresh water supply pump. 


Drawworks Operation 


Drawworks should be driven by a 
350-volt, 1000-r.p.m. motor of at least 
400- 600-hp. through a reduction gear 
of about 2.25 or 3.0 to 1 ratio. The 
exact reduction depends to a large de- 
gree upon the sprocket ratios through 
the drawworks, but the motor should 
be turning its rated r.p.m. when the 
normal high rate of drilling line travel 
is being pulled. 

The reduction gear drive to the draw- 
works should be a combination 13- 
tooth and 17-tooth double-chain 1240 
sprocket to a jack or driveshaft sprocket 
ranging from 16 to 20 teeth depend- 
ing upon drawworks sprocket ratios. 
In drilling to 11,000 ft. or more, the 
larger sprocket on the reduction gear 
shaft can be used, switching over to 
the 13-tooth sprocket in order to let 
the electric motor pick up enough 
r.p.m. to get up into more efficient 
operating speeds. Reference to the d-c. 
generator characteristic curve, Fig. 4, 
will show the importance of maintain- 
ing sufficient speed in both generator 
and motor units. 


The usual large electric motor of this 
type must develop approximately 65 
to 75 percent of its rated speed to be 
a really efficient machine. At great 


‘depths switching over to the smaller 


sprocket will improve electrical oper- 
ation and will not cause any appreci- 
able drop in hoisting speed. 
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Clutching action is faster with elec- 
tric drive than with steam due to 
quicker response to the easier reversed 
throttle. In a well balanced d-c. rig the 
rising empty block and hook have better 
“coasting action” because of the supe- 
rior inertia action of the spinning heavy 
motor armature. All drawworks con- 
trol operations are very smooth, and in 
general, the greater the number of drum 
throttle resistance taps the smoother 
the control accomplished. 

Current for a dual drawworks drive 
can be provided efficiently by: 

1. Paralleled-off single large generator. 
2. Paralleled-off two smaller generators. 

The second sctup cffers the safety 
method of operating, the control of the 
twinned generators being obtained by 
balancing their fields and connecting 
them in series off a single controller that 
will insure both fields creating fluxes of 
the same magnetic strength. Too much 
difficulty usually results in using two 
mechanically synchronized controllers, 
because they get out of adjustment, and 
the load cannot be evenly distributed. 
The motor fields should be balanced and 
paralleled off one of the exciter buses, 
but separate wiring should be used to 
each field from the control cabinets. 
Separate wiring prevents loss of control 
of motors if wires to one field become 
parted between motor and power plant. 


The advantages of equipment that 
will generate high voltages without 
compounding shows up most plainly 
in the performance of hoisting oper- 
ations. The machines of higher voltage 
not only are able to walk off with the 
higher torque loads, but their voltage 
characteristics impart a speed and snap- 
piness to the rig. 


Separate Rotary Drives 


One prime disadvantagéof the usual 
three-speed drawworks is that the 
sprockets spool constantly because all 
three clutches are on the drumshaft and 
these parts must move along with the 
rotary drive sprocket. The -use of a 
separate drive rotary not only halts 
this action, but a sprocket can be so 
aligned on the rotary pinion shaft as 
to serve as an emergency drawworks 
drive. 

Some advantages of separate rotary 
drives on electrical rigs are as follows: 

1. No drawworks sprocket spooling 
and consequent wear. 

2. Emergency means of drawworks 
operation. 

3., Faster and smoother drawworks. 

4. Trip saving time from above 
cause. 

5. Use of usual drumshaft rotary 
spool sprocket as coring reel drive with 
reel in front of drum. 

6. No rotary chain needed. 

7. Less crowded floor. 

8. Less noise. 


9. Smoother kelly action and better 
drilling and coring actions. 

10. Less vibration and longer rotary 
life. 

11. Better overload torque control 
to prevent twistoffs. 

12. More efficient than drawworks 
drive of rotary. 

13. Easier to “drill up.” 

14. Flexible power cables greatly 
simplify rathole drilling operation. 

The disadvantages of separate drive 
for rotary are as follows: 

1. Initial additional cost. 

2. Extra motor and control main- 
tenance cost. 


Rotary Motors 


Rotary drive motors should be of at 
least 200 hp. and preferably of 1000 
r.p.m. at 350 volts. Reduction with 
integral two-speed reduction gear (ratio 
1:1 and 1:54) gives a tremendous 
torque output along with a top speed 
of about 250 r.p.m. with a 4 to 1 
rotary pinion-ring gear ratio. This rota- 
tive speed may be overrun somewhat in 
surface hole, when the machine is 
lightly loaded, without harm to the 
350-volt motor. The rotary, reduction 
gear, and driving motor should be 
unitized upon a heavy I-beam skid, and 
provision made for protecting the motor 
from shock and dampness. 

Electric drive rotaries build up high 
rotative inertia and are by nature a 
machine less adaptable than steam ro- 
taries to sudden changes in drill-pipe 
freedom. It is possible to run the rotary 
at any desired speed, but if the drill 
pipe becomes slowed or bound to any 
great degree, the torque (amperages) 
climbs almost instantaneously to a 
dangerous value. Unless protection is 
provided against such tremendous 
torque surges the drill pipe may be 
twisted off before the rotary can be 
stopped. The simplest protective meth- 
od is to limit the torque that the rotary 
can develop during normal operations, 
but to have the full power available 
for emergencies. 

If the rotary is driven separately by 
its own motor-generator set, the max- 
imum torque can be best fixed by use 
of a controller actuated by an armature 
shunt of the rotary motor. The con- 
troller serves as a relay to a circuit 
breaker within the rotary power gener- 
ator field circuit. The generator field 
strength could also be limited by using 
additional resistance in the field circuit 
when rotating, but such control is less 
effective, as it only limits, rather than 
interrupts, the current surge. 

If the rotary is driven by the draw- 
works motor, the first method described 
heretofore could be used with provision 
being arranged to lock the controller 
when the pipe is to be withdrawn from 
the hole. Limitation of generator fiéld 
by additional resistances could also be 
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GUN PERFORATOR BULLET 


Only Lane-Wells could present as amazing an improvement in 


Say: 
‘OH — JIVE— AL’ 


The term “‘ogival’’ describes the 
pointed arch shape of the ‘‘Steelflo”’ 


Gun Perforating as the ‘‘Steelflo’’ Ogival-Point Gun Perforator 


Bullet because Lane-Wells has maintained continuous research 
into these problems for more than eleven years. Bullet. The extreme point is thicker 
and therefore stronger. The bullet 
velocity is increased by a longer 
effective barrel length. ‘‘Steelflo”’ 


perforates casing in a straight line 


“Steelflo”’ is one of the important results of that continuing 
research in our laboratories and in the field. 


“Steelflo”’ provides greater penetration, better producing chan- without deflecting. 
nels and more drainage area because of higher velocity and 
improved shape. ‘’Steelflo’’ produces a cleaner hole, and be- 
cause of uniform metal displacement which rolls back the edges 
of the perforation into a tightly flattened bead, there is materi- 


ally less danger of damage to tools, swabs, packers or plugs 








run in after perforating. 


Get the complete details about this amazing new “‘Steelflo’’ 
! Bullet from your nearest Lane-Wells Field Branch. 


J-55 CASING 


The metal displacement is uniform 
as the casing is perforated. The 
edges are rolled back into a tightly 
flattened bead. 


Look to LANE-WELLS 
for Progress in 
GUN PERFORATION 


<— FIGHTING 


| Tommasiscctic Tools Today ! 


LANE QWELLS 


FACTORY, GENERAL AND EXPORT OFFICES 


5610 SOUTH SOTO STREET LOS ANGELES 
- Houston Oklahoma City 
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used if the rotary is driven through the 
drawworks, and the action could be 
made semi-automatic by using the 
rotary clutch yoke motion to increase 
or reduce the permanent resistance in 


the field. 


Throttles—Drum Controllers 


All throttle wheels, together with 
respective stop buttons, may be mount- 
ed upon a heavy, vertical steel plate 
attached to the drawworks frame at the 
driller’s position. Correct spacing will 
enable four throttles to be so placed, 
and the use of complicated dual and 
geared throttles is not recommended 
due to the frequent mechanical trou- 
bles experienced with such installations. 

Manufacturer “B” makes a very 
bulky derrick floor control setup, that 
of Manufacturer “‘C” is more compact, 
whereas Manufacturer “A” has the 
lightest and most compact. As Manu- 
facturer “A” uses only six control 
wires per generator-motor unit the “A” 
circuit is easier to install and maintain. 

It is also possible to unitize small 
drum controllers so that up to four of 
them may be carried on a light unit- 
ized skid. The drum control units 
should be made quickly demountable, 
so that if necessary the drum controls 
and the base may be carried manually 
in emergencies. 

Most of the factory built controllers 
are not designed for oil-field usage, and 
the heavy permanent controliers built 
originally for permanent installation in 
industrial plants provide a real problem 
in spacing and handling. The lighter 
drum type controller that does not need 
integral floor resistance elements may 
be mounted in a much smaller space, 
so that the staggered arrangement of 
the multiple controls will not interfere 
with the freedom of action of the 
throttle extension handles. 

It is possible to mount up to three 
drum controllers upon the rear of the 
drawworks frame. When this is done, 
the drum controls have very short 
permanent throttle extensions, and are 
protected by steel plates. 


Safety Switches 


Within control cabinets either fuses 
or circuit breakers are used in order to 
keep individual circuit overload from 
interrupting general operations. This 
protection is sufficient for the simple 
accessory units but much more com- 
plicated instruments are needed to con- 
duct and insure safe operation of the 
generator fields and blower motors. 

There is no end to the amount of 
protective control that may be used 
in protecting the continuity of the 
more important circuits, and protec- 
tive automatic control reaches a certain 
optimum maximum beyond which the 
trouble due to the complexity is greater 
than the true protection obtained. It is 
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easy to include such protective devices 
as flashing lights, ringing bells, field 
interruptions. The more permanent the 
rig installation is to be, the more this 
practice may be followed. 

All engine-generator units should 
have separate stop buttons, and several 
installations of these stop buttons 
should be placed around the rig. The 
drier should have a complete set at 
his position, and another set should be 
installed close to the slush pumps. Stop 
buttons are simple switches that open 
generator fields by one of two methods: 

1. Are in series circuit with solenoid 

coils of generator field contactor, 
and open this circuit. 

2. Actuate relays that accomplish 

the above action. 


After interruption of a generator 
field circuit by a stop button, it is 
neccessary to zero the throttle in order 
to resume operations again. Until this 
precaution causes the contactors to pick 
up and complete the field circuit, power 
generator excitation is not possible. 
When the throttle is zeroed, the con- 
tactor coils are energized sufficiently 
to close the contactor, and until the 
curcuit is again broken, the coils are 
actuated by the flowing field current. 


It would be possible to construct a 
radio-controlled type of Ward-Leonard 
control that could function without 
derrick floor control wiring, but under 
average field working conditions it 
would be difficult to maintain. 


Wiring 

Large single armature cables were 
used in standard practice for many 
years but single cables of the size nec- 
essary for heavy-duty drilling are too 
stiff to handle easily. Lately up to three 


cables of 500,000 circular mil rating 
have been single lugged for heavy-duty 


armature service, and have proved very » 


satisfactory. Not only are single sec- 
tions of such cables repaired more easily 
and economically, but the cables can be 
reeled much easier. Single leads of this 
size cable will suffice for water pump 
and accessory motors of like size. 


Many interesting types of multiple 
cables and plugs have been used for 
control wiring, but these complicated 
attachments cannot stand up very long 
under average field conditions. The 
majority of field electricians prefer No. 
8 or 10, flexible, solid, well-insulated, 
copper control wire for these circuits, 
the wires of each unit being taped or 
bound at 3-ft. intervals for convenience 
in handling. Using this practice, wiring 
troubles not only are more easily found, 
but they can be repaired much faster. 
The field wiring of the motors and the 
accessory wiring should be of the same 
approximate size in order to standardize 
as much as possible. 

Exciter leads and armature connec- 





tions should be of single 250,000 c.m. 
or slightly smaller cable depending up- 
on the exciter rating. This size cable 
is to be used in the leads that enable 
the exciters to be paralleled, and to any 
small accessory motors about the rig. 

Most of the standard wire doping 
compounds dry to a hard rigid surface 
that is very satisfactory on coils, ter- 
minals, and leads that do not undergo 
flexing. A heavy non-asphalt dope that 
does not dry out and crack is recom- 
mended for all flexible leads exposed to 
the elements. 

Old wooden wire-line reels are very 
handy and efficient in storing and trans- 
porting of armature leads and wiring, 
and if spools of this nature are not used 
steadily upon rig moves, rapid cable and 
wire deterioration will result. 


Care and Maintenance 


Constant inspection of all electrical 
units should take place while running, 
and an hourly report should be made 
in detail upon the condition of all elec- 
trical phases of operations. At intervals 
of two or more years, all large electrical 
rotative units should be shop inspected, 
adjusted, and redoped. Canvas covers 
should be used to protect the large units 
from rodents and insects when the rig 
is shut down for any long period of 
time. In salt water areas, quicker deteri- 
oration of electrical equipment takes 
place, and additional care is necessary. 

In salty and humid areas, contactor 
trouble results from .the forming of 
oxides upon contactor points, the cop- 
per oxide being a nonconductor. The 
resulting arc and heating is very detri- 
mental to contactor points and springs, 
and may be avoided by the use of silver 


poirits. 


Personnel 


An electrical rig not only needs a 
competent electrician - motorman in 
charge, but he should also have super- 
vision over exceptionally experienced 
and intelligent motormen. Frequent 
changing of operating personnel should 
be avoided because it is necessary to 
develop an active interest on the part 
of the motormen. A large electric rig is 
a large investment and some factory 
education or coaching of rig engineers 
is advisable. 

The more complicated mechanism 
of electric rigs demands much more 
careful and intelligent handling than 
the usual steam rig. Experience has 
shown that only the young drillers and 
toolpushers are interested enough to 
learn the proper use and limitations of 
electric power. A drilling superintend- 
ent for electric rigs must have a com- 
bination of experience, intelligence, 
and interest and he must either know 
electrical equipment or be willing to 
rely on the judgment of a competent 


engineer. we ve 
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Chemical Treatment of 


Wells in Trinidad 


> Methods used to remove mud from 
producing formation, perforations, and screens 


by * Pp King, Production Superintendent, 





P 532. 


Trinidad Consolidated Oilfields, Ltd., Fyzabad, Trinidad, B. W. |. 


HEMICAL treatment as a method 

of removing mud left on the face 
or in the producing formation during 
drilling operations, and as a means of 
cleaning perforations or screens to stim- 
ulate production, is today an establish- 
ed production practice in many sand 
fields. Service companies have developed 
equipment, chemicals, and personnel 
to such an extent that very few mud 
conditions fail to respond to treat- 
ment. Anticipating the use of this serv- 
ice, many operators “drill in” with spe- 
cial muds that will completely dissolve 
or disintegrate when treated with a 
certain chemical solution. Many oper- 
ators in foreign countries are compelled, 
however, to forego these service com- 
pany facilities either because they are 
not available or because the clean-out is 
so marginal financially as not to war- 
rant the cost of the service. Under 
these conditions, there arises the neces- 
sity for a simple and economical method 
of chemically treating wells, utilizing 
ordinary available production equip- 
ment and chemicals easily procured by 
the operator. Several such methods 
used in Trinidad, British West Indies, 
are described in this article. 


The conditions necessitating chemical 
treatment are varied, but generally come 
under one of two main classifications. 
The first group is concerned primarily 
with removal of mud cake at the time 
of completion. The disintegration of the 
mud sheath is incomplete and in iso- 
lated cases completely unaffected by 
ordinary washing because of one or 
more of the following reasons: (1) 
Poor colloidal properties of the mud 
used when drilling in resulting in a 
thick, tough cake; (2) support added 
to the mud sheath by perforated pipe; 
(3) failure of formation pressures to 
effect a breakdown of the mud cake, 
and (4) rupture of the mud sheath 
opposite one or more of the higher pres- 
sured sands. ° 

It is difficult to associate one mud 
condition with a specific cause. One 
well in this locality was washed to 
water, then bailed to bottom without 
any indication of pressure. The records 
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were checked and it was noted that al- 
though the condition of the mud at the 
time of drilling in was not ideal, it was 
not considered capable of giving much 
trouble. Correlation of the well’s elec- 
tric log with that of surrounding wells 
indicated a formation pressure ordinar- 
ily capable of inducing flow before the 
well was washed to water. While closed 
in awaiting facilities, this well suddenly 
built up a pressure of 380 Ib. per sq. in. 
on the tubing and 760 Ib. per sq. in. on 
the casing, and upon being put on pro- 
duction produced 110 bbl. per day on an 
8/32 in. bean. Considerable mud was 
produced during the first 36 hours. A 
pressure survey revealed a bottom hole 
pressure of 960 Ib. per sq. in. 

The second group included condi- 


tions that caused a decrease in produc- 
tion after varying periods following 
completion. The decrease was attributed 
to one or both of the following rea- 
sons: (1) Clogging of the perforations 
or of the drainage area within a few feet 
of the well bore by “dirty” materials in 
the unconsolidated sands from which 
the wells produce. A study of well cores 
indicated that silt, clay, and colloidal 
clay formed 30 percent of the average 
producing sand. The producing zone 
near the well bore, being the point of 
convergence of flow from a consider- 
able radius, was apparently packed in 
by these “dirty” materials, which were 
being continually washed toward the 
well bore and concentrated in this vital 
area by the increased velocity of flow. 
(2) Continuous sand production caus- 
ed the interstratified shale beds to cave 
> oo the perforations, sealing them 
off. 


Diagnosing Production Decline 


It is, perhaps, pertinent to discuss 
briefly methods of differentiating be- 
tween normal production decline and 
decrease in production due to clogging 
of the perforations or the formation 
immediately behind them. Failure to 
diagnose correctly the decline may re- 
sult in useless clean-out work or prema- 
ture installation of artificial lift. The 
best and most accessible criterions are 
records of the trend of production, pro- 
ductivity index, and static bottom hole 
measurement. If the production falls 
abnormally below the average of the 
surrounding wells despite normal per- 
iodic clean-outs, it is assumed that the 
perforated pipe or the formation is par- 
tially clogged. The productivity-index 
decline is mote or less a check on the 
effective permeability of the producing 
sand. Changes will occur because of 
new values of viscosity, gas-oil ratio, 
or water cut. These are, however, grad- 
ual changes and usually follow a defi- 
nite trend, Blinding of the perforations 
or formation behind them will cause the 
actual effective permeability to decrease 
considerably. A clean-out is indicated 
when any change in productivity can- 
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not be explained by a corresponding 
change in viscosity, gas-oil ratio, or 
water cut. An investigation along these 
lines made on four wells in the same 
sand unearthed the following informa- 
tion. Cne well cored had an average 
dry-core permeability of 1.15 darcys. 
Upon completion, the mean effective 
permeability of the four wells was av- 
eraged at 0.783 darcys. This figure 
was derived from the specific produc- 
tivity indices’. For an almost equal 
cumulative production, three of the 
wells showed a decline to 0.697 darcys 
whereas the fourth well dropped to 0.46 
darcys. None of the wells was cutting 
water, viscosity values showed very lit- 
tle change, and the gas-oil ratios had 
increased almost equally. The added re- 
sistance to flow in the case of the fourth 
well was attributed to partially plugged 
perforations. After treatment, produc- 
tion for this well increased 14 percent 
and the mean effective permeability, 
calculated from the specific productiv- 
ity index, was restored to 0.64 darcys. 
If periodic build-up curves are obtained 
from producing wells, a study of these 





4««Core-Analysis Interpretation,” by Norris Johnston, 
A.P.1., Drilling and Production Practice, 1941. 
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will usually enable the operator to de- 
tect plugged perforations or formation. 
When shut in, the wells in this survey, 
if not affected by plugged perforations, 
showed an abrupt rise of approximately 
70 percent of final pressure in 24 hours, 
then gradually leveled off. When the 
perforations became plugged, the abrupt 
rise, Comprising approximately 25 to 
45 percent of the ultimate pressure, 
lasted only for 10 to 15 hours and the 
rest of the increase was at an almost 
constant rate. 

Experiments with cores and bailer 
samples showed that a solution of que- 
bracho and caustic soda gave the most 
economical and beneficial results of any 
of the tested solutions. Hexncta phos- 
phate and quebracho-tetra sodium pryo- 
phosphate mixtures were very effective 
but the phosphates were not readily ob- 
tainable. Chemical treatment was, as a 
gencral rule, only resorted to when ordi- 
nary clean-out facilitics, including hy- 
draulic bailers, failed; and in most cases 
was used in conjunction with a perfora- 
tion washer. The solution was first made 
up in 42 gal. drums, 25 lb. of quebracho 
and 15 lb. caustic soda thoroughly 
dissolved in soft (rain) water. These 


CHP Up 300* 








drums could be easily stocked and trans- 
ported, and facilitated mixing to any 
desired strength at the well site. The 
solution was particularly effective in 
deflocculating drilling mud sheaths, soft 
formation clay sludges, and in remov- 
ing cement-mud mixtures. 


Administering Treatment 


Unless applied during completion of 
new wells, chemical treatment was ad- 
ministered with ordinary production 
equipment used in “washing down.” 
The solution was mixed in a 25 bbl. 
tank and spotted by a 10 by 51% by 10 
pump via Chiksan hose, Chiksan circu- 
lating head and tubing at the desired 
depth. To facilitate raising and lower- 
ing of tubing while washing, a small 
production type blowout preventer was 
included as standard equipment. 


The technique was also more or less 
standardized. The well was first washed 
to bottom, displacing well fluid with a 
solution made of 1 bbl. of prepared so- 
lution to 20 bbl. of water. A 5% in. 
tubing shoe bit was invariably used to 
insure consequent safe running of the 
perforation washer. The solution was 
circulated steadily from the bottom un- 
til returns were reasonably clean, then 
the casinghead valve or fill-up valve on 
the blowout preventer was closed dur- 
ing circulation approximately two out 
of every ten minutes to effect a “back- 
washing” of the entire formation in an 
attempt to loosen “dirty” materials 
clogging the sand face immediately be- 
hind the perforations. This process was 
continued so long as returns showed 
evidence of successful removal of mud, 
sand, etc. This stage, thought to have 
the twofold effect of forcing fresh 
chemical behind the pipe and of bring- 
ing the disintegrated material into the 
hole, was found very effective and often 
wells would show increased life after 
several hours’ treatment. Some opera- 
tors achieved the same effect by down- 
and-up swabbing. When clean returns 
indicated completion of this phase, a 
stronger solution (1 bbl. prepared solu- 
tion to 10 bbl. water) was spotted op- 
posite the producing interval and left 
to “pickle” for 24 hours. Tubing would 
then be pulled and a simple shop-made 
perforation washer of the pressure type 
substituted for the tubing shoe bit. The 
perforations were then thoroughly 
washed and every perforated interval 
subjected to another wash-back action 
in which approximately 1 bbl. was 
squeezed into every 10 ft. of perfora- 
tions. After pulling the washer to the 
top of the perforations, the well would 
be closed in for 24 hours. A second per- 
foration washing was the next step, and 





Fig. 1 
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it was generally noted that this washing 
was far more effective than the first in 
removing “dirty” material. Upon re- 
completion of the well, it was frequent- 
ly advantageous to lubricate periodi- 
cally some of the solution into the cas- 
ing to soften up “dirty’’ materials being 
produced through tubing for the first 
few days. If the well was recompleted 
by swabbing, this phase was almost es- 
sential as it was noted that the swab 
tended to pull in mud faster than the 
solution could soften it. Consequently, 
it was frequently found necessary to 
bail inside 2 in. tubing to remove thick 
shale plugs before reverting to swab- 
bing. In the writer’s opinion, circula- 
tion of gasified oil or the use of a com- 
pressor is the ideal method of putting 
a well back on production after treat- 
ment. It can readily be seen from Figs. 
1, 2, and 3 that following treatment, 
the amount of “dirty” material and oil 
produced fluctuated greatly for a cer- 
tain “‘clean-out” period before the wells 
cleaned up and settled down to a steady 
daily production. 


Results 


Figs. 1, 2, and 3 graphically illustrate 
the beneficial results of chemical treat- 
ment. Fig. 1 is an example of prema- 
ture installation of artificial lift equip- 
ment. This well, despite periodic clean- 
outs, was continually loading-up; it 
was therefore relegated to pumping and 
surface equipment installed. An analysis 
of build-up curves prepared for the 
purpose of designing the subsurface in- 
stallation, revealed all symptoms of 
blinded perforations. The well was 

‘therefore treated as described and re- 





Fig. 3 
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completed as a comparatively steady 
flowing producer. Fig. 2 is an example 
of a well that showed an abrupt decline 
and the change in productivity could 
not be explained by new values of gas- 
oil ratio, viscosity, or water-cut. The 
decrease was therefore attributed to 
plugged perforations and the well was 
successfully treated for such. The well 
in Fig. 3 was put on gas-lift soon after 
completion. A comparison with similar 
neighboring low pressure wells suggest- 
ed the possibility of selective rupture 
of the highest pressured sand upon ini- 
tial completion. That is to say, when 
the well was being swabbed into pro- 
duction, all the perforations were 
mudded off. As the fluid level dropped 
with the swabbing, the pressure differ- 
ential across the perforations of the 
highest pressured sand was increased un- 
til it finally ruptured the mud sheath. 
The well began to flow and was then 
beaned at the surface, thus retaining a 
bottom-hole pressure sufficient to pre- 
vent low pressure intervals from clean- 
ing their perforations. The well soon 
ceased flowing due to a deficiency of gas 
and was subsequently equipped with 
flow valves and produced with a high 
fluid level to curtail sand production. 


Washing We// 


Producing y Gas Lift 


en 


990 


10 20 30 40 £0 60 72 #& #8 





Fig. 2 





Upon being chemically treated, the per- 
foration washer actually stalled in two 
of the perforated intervals, which upon 
being cleared, produced sufficient gas 
and of adequate pressure to keep the 
well flowing by heads. Although the 
increase in production was slight, the 
production cost per barrel was consid- 
erably reduced and the flow valves were 
released for service elsewhere. 


Beneficial results from this technique 
can be expected only when conditions 
causing loss of production are capable 
of reacting to the treatment. The fund- 
amental permeability of the formation 
cannot be increased, nor can scale de- 
posits or substances that are not effec- 
tively broken down by the chemical, be 
removed from the perforations or sand 
face. The type of plugging agent must 
first be determined and then treated 
with available chemicals to ascertain 
which, if any, can successfully cope 
with it. Particular care should be taken 
to make sure that the reaction is not 
productive of any organic sludges or 
precipitates that might aggravate in- 
stead of alleviate the condition. Once 
the solution itself has been chosen, the 
method of treatment must be consid- 
ered. The time the solution is to be 
kept in contact with the plugging agent 
is important, also a means of mechan- 
ically agitating the solution to keep 
fresh chemicals in contact with sub- 
stances to be removed. The actual pro- 
cedure, however, can best be determined 
by experimentation and careful record- 
ing of all treatments. 


The payout of this chemical recon- 
ditioning work was 10 days for Fig. 1, 
12 days for Fig. 2, and 87 days for 
Fig. 3. The average for 10 jobs was 
17 days. Although the mud condition 
necessitating chemical clean-out was, in 
the majority of cases, recurrent, the 
payout time was generally very satis- 
factory. Many of the wells require serv- 
icing about every 90 days, but the sag- 
ging decline curve is usually re-estab- 
lished to such an extent that the payout 
is achieved in less than 15 days. 


— * t & —— 


lowing by A. eads 


Time. In Days 
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Scene from Warner Bros. Picture “* Air Force" 


he Oil Man, like the gunner in the Flying Fortress, 
can’t afford to miss ... there’s too much at stake. When it comes to cementing an oil well, you can’t 
miss with Lone Star Cements. Each cement is “made to measure” for specific oil-field requirements ... 
backed by years of outstanding performance: 


LONE STAR CEMENT for surface work and all-around oil-field service; 
"INCOR for wells of moderate depth, earlier drill-out, on production quicker. 
"STARCOR™ AND ‘TEXCOR™ for deep wells, high temperatures and pressures. 


Four great Lone Star Cements, each with the inbuilt extra quality that helps insure the oil-well invest- 
ment. Ask your nearest Dealer for the Cement that fits your job . . . and please remember that our Field 
Service is at your disposal. *Reg. U. S. Pat. Off. 


SET YOUR SIGHTS ON THE RIGHT CEMENT TO FIT THE JOB 














LONE STAR CEMENT CORPORATION - DALLAS - HOUSTON 
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Calculator for Plant Engineers, Electricians 





x+ Saves time in making routine 
calculations involving electrical capacities 


by UW Dale 


Westinghouse Electric and Manufacturing Company 


LANT engineers and electricians 

will find the Kva.-Kw.-Hp. Calcu- 
lator a very useful gadget to have on 
hand—it saves much time in making 
routine calculations involving electrical 
capacities. It solves single- and three- 
phase problems expressed by the follow- 
ing formulae: 

(a) Single phase 
Volts X amp. 


Kva. 1000 
Kw. Volts X amp. X P.F. 
1000 
Volts X amp. X P.F. 
Sal 746 


(b) Three phase 
__ \/3 volts X amp. 


Kva. 1000 

ei \/3 volts X amp. X P.F. 
1000 

—_ \/3 volts X amp. XP.F. 
746 


The range of the calculator 5 to 200 
(kilovolt-amperes, kilowatts, or horse- 





Vv. W. PALEN 


was graduated in 1925 from the University of 
Wisconsin with a B.S. degree in electrical en- 
gineering—From 1925 to 1942 he occupied 
various engineering positions with the follow- 
ing companies: New York and Queens Electric 
Light and Power Company; Bell Telephone Lab- 
oratories, New York City; National Electric Light 
Association (now Edison Electric Institute); 
Metropolitan Edison Company, Reading, Penn- 
sylvania, and Northern States Power Company, 
in Wisconsin—Joined Westinghouse Editorial 
Service Department, East Pittsburgh, Pennsyl- 
vania, in 1942. 





power as the case may be) can be ex- 
tended easily to cover a range of 50 to 
2000 merely by multiplying all values 
by 10. It can be used to find kilovolt- 
amperes, kilowatts, or horsepower from 
known values of amperes and volts; 
similarly it will determine amperes for 
given values of voltage, kilovolt-am- 
peres, kilowatts, or horsepower. Thus, 
knowing the size motor to be installed, 
an electrician can quickly determine 
amperes—from this he knows what size 
wire to use for the circuit. Conversely, 
having read amperes at transformer ter- 
minals, the calculator tells what load, 
in kilovolt-amperes the transformer is 
carrying. 

To.assemble, cut out both disks (also 
small windows) and mount on card- 
board with rubber cement. Punch the 
center holes carefully, then insert a 
small brass bolt in the holes. Washers, 
if used, will save wear and tear on the 
paper. The bolt should be tightened to 
give the proper pressure on the disks— 
they must hold their setting, yet turn 
easily, A drop of solder applied to the 
nut will make the assembly permanent. 
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HIS Tri-Stand Vise is really a portable workbench— 

legs fold in and chain for easy carrying right where 
you want it. Unusually large tray gives plenty of room 
for oil can and dope pot, handy tool slots, efficient 
3-size pipe bender, pipe support—and it has a ceiling 
brace screw and screw-down feet if you need them, but 
it’s remarkably well balanced for most 
work. Strong malleable construction 
makes it durable. Either chain oryoke 
vise, with LonGrip jaws to protect 
polished pipe. For time and work 
saving, ask your Supply House for 
the Ri@aip Tri-Stand. 
9 Essential RIGAID Vises in 23 
Sizes. ... Yoke and Chain Vises in 
bench, kit, post and stand patterns, 


all popular sizes. Tool-steel jaws and 
strong malleable frames. 










Buy RIEZID Pipe Tools at 
Supply Houses Everywhere 








3 PI 





Ready to thread 
1 1%4,1/2 or 2 pipe 


in V0 Seconda 


SELF-CONTAINED 


Nook RIED 


WITH HIGH-SPEED STEEL DIES 


ON’T fool with 4 sets of chaser dies every time you 

want to thread a different size pipe —1 set that 
stays in this No. 65R gives you micrometer perfect 
threads on 4 sizes of pipe, 1“ to 2“, with a simple 10 sec- 
ond adjustment. Instant mistake-proof workholder, too 
—and no bushings to 
bother with. Try this 
smooth rugged steel- 
and-malleable tool and 
you'll understand its 
wide popularity. Ask 
your Supply House. 





No.65R is made also in 2 handle 
ratchet model; also as plain die 
stock. 


THE RIDGE TOOL COMPANY 
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Graphic Solution of Natural 


Gas Pipe Line Flow 


x Presentation of method and calculation of charts 





HE purpose of this article is to 

present a rapid method for the 
solution of problems in natural gas 
transmission by means of charts. An 
equation for the friction factor is pre- 
sented, however the method is not tied 
to that equation; it may be used as 
readily with any equation of that type 
found suitable for the problem. In fact, 
it may be readily adapted to problems 
in the flow of liquids. 





GRIFFITH H. McKAY 


is consulting engineer for the Office of War 
Utilities of the War Production Board, resign- 
ing a position on the general engineering staff 
of the Arkansas Natural Gas Corporation to 
become affiliated with that body—He received 
a bachelor’s degree in civil engineering from 
Mississippi State College in 1930—After gradu- 
ation he was employed by Arkansas Natural 
and placed in its Junior Engineer Training 
Course, receiving office and field training in 
the various phases of the company's operations 
—-Later was on the general engineering staff. 





I 1 
— Zs oO 2.5 — 
Q= 38.7744 X 5° Xd2o xX Fe 


| P,2—P,” 
Se Scat a oe 


1 
The value of the friction factor 7; 
can be expressed as: 
1 a 
\/f =alogR\/f+b .. . (la) 


182 


and 


In equation (la) the values of the 
constants a and b have been fixed by 
various investigators for various condi- 
tions of the pipe wall. Three sets are 
presented here: 


Value of a b 


Smooth pipe, Nikuradse 4.0 —0.4 
Commercial pipe, Drew 
and Genereaux 3.2 1.2 
Large natural gas pipe line, 
Biddison 3.6 —0.1 


The expression for the friction fac- 
tor to be used in this discussion will be 


derived from the equation suggested by 
Biddison: 


1 
== 3.6 log R\/f—0.1 . . 2 
Fala V (2) 

This relationship can be closely ap- 
proximated over a considerable range 
in Reynold’s number by a power equa- 
tion in the form: 


1 


This in turn may be expressed: 


1 
log A ae tenes - (4) 


Assume that equations (2) and (4) 
are to be coincident at the two values of 


1 
Vt of 17.0 and 20.5. 

By calculation from equation (2) 
these correspond respectively to values 
of R of 955,988 and 10,813,000 


1 = 

== 3.6 log R\/f—0. 

Vi 3.6 log R\/f—0.1 

1 

Pte) +3.6=lo R\//f 

'&, — V 
0.277778 X Wi “++ 0.0277778 
1 

+ log wee. 

1 

Vf 

log R= 0.277778 & 17.0 + 

0.027778 +- 1.2304489 


log R= 5.9804527 
R= 955,988. 


Substituting 17.0 for 


P 621. 


| by Criffth Ht McKay, War Production Board 
p Wk: Donald Biddison, Consulting Engineer 


1 
Vf 
log R= 0.277778 X 20.5 + 
0.027778 +-1.3117539 
log R=7.0339807 
R= 10,813,800. 
Substituting each set of values in 
equation (4): 
log 17.0=log M+-N 
log 955,988 . . (5) 


Substituting 20.5 for 





P. McDONALD BIDDISON 


recently opened an office in Chicago as con- 
sulting engineer—Previously he had been affil- 
iated with the War Production Board and prior 
to that had operated since 1927 as a consulting 
engineer, making his headquarters in Dallas, 
Texas—He graduated in 1904 from Kansas State 
College of Agriculture and Applied Science 
with the degree of bachelor of science in elec- 
trical engineering—Followed association with 
a number of gas and engineering companies 
until he entered consulting work—He is a 
licensed professional engineer in the states of 
Texas and Oklahoma. 





log 20.5 = log M+-N 
log 10,813,800 . (6) 
Substituting the logarithms 
1.2304489=log M+-N X 
5.9804527 . . (7) 
1.3117539=log M+-N X 
7.0339807 . . (8) 
Subtracting 
0.081305—N-+1.053528 . (9) 
N=0.077174 . . . (10) 
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OR export drilling work— 

where elimination of every 
possible risk of equipment and 
manpower is demanded today 
—choose your fishing tools care- 
fully! Be sure to look for the 
operating features that reduce 
fishing hazards to the core... 


insure greatest safety for men 





and equipment...and place 
maximum working effectiveness 


on the fish under all conditions. 


Check the features of the 
Bowen Fishing Tools illustrated 
here. Then you'll know why, for 
every fishing problem, field- 
proven Bowen Tools are the 
logical choice for your overseas 


drilling operations . . . 








L 


Here's a straight-pull Fishing Jar (left) 
that requires no dangerous torque for opera- 
tion, yet is fully adjustable for intensity of blow 
while in the hole. It strikes as many as ten 
hard jarring blows per minute—average—to 
keep the fish moving once it's started. 











This Bowen Spear (above left) is a simple, 
safe tool for all spear jobs. It has a trouble- 
free releasing mechanism—never known to 
fail—and a bull-dog grip that safely with- 
stands hours of steady jarring operations. 


The Bowen Releasing Overshot (above right) catches 
drill pipe, tool joint or coupling without changes or adjust- 
ments. Incorporates special spiral grapples that cinch tighter 
as pull increases, yet release easily when required. Made also 
for catching pipe, tool joint and oversize drill collar. 





The Bowen Inside Cutter (right) for casing, drill pipe or 
tubing is engineered throughout for accurate and safe cut- 
and-pull operations. Fully stabilized while cutting, does not 
crawl once set. Can be reset for additional cuts without com- 
ing out of the hole. 


Take these outstanding fishing tools along wherever 
you drill. And write for the complete Bowen Catalog 
which gives full details and ordering information on 
the entire line... valuable for export ordering! 




















MAIN OFFICE ® SANTA FE SPRINGS 
CALIFORNIA 

PLANT AT HUNTINGTON BEACH 
CALIFORNIA 

EXPORT OFFICE #& 30 ROCKEFELLER PLAZA 

NEW YORE CITY. NEW YORK 
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Substituting this value of N in equa- 
tion (7): 
1.2304489—=log M +- 0.077174 


5.9804527 . . (11) 
log M= 0.7689134 - (12) 
M= 5.87372 . . (13) 


Substituting this value of M and N 
in equation (3): 


1 

=== 5.87372 K ROOT | | (14 

7 x (14) 
To test the divergence of the two 

equations the value of R is computed 


from assigned values of for each 


equation as follows: 


(2 om P x a 


1 
=== 8.135637 X dT, 


Vf 
. (18) 


Substituting this value of the fric- 
tion factor in equation (1): 


a 
Q = 38.7744 Xp -X d2-5 x 8.13637 


o 


QP,G\""""4 (p2—p.2\"5 
“ " me « €) 
dT, ‘ GTL 


0.92286 
(0.92286 - - 315.4829 To 
- P- = P p 4 


0 





l 
Value of Vt 


15.0 
16.0 
17.0 Coincident 
18.0 
19.0 
20.0 
20.5 Coincident 
21.0 
22.0 
23.0 
24.0 





Value of R 
- Biddison —«sEquation 

Equation (14) 
234,710 188,400 
474,620 435,800 
955,980 955,980 
1,918,900 2,005,000 
3,839,800 4,039,000 
7,662,409 7,852,800 
10,813,800 10,813,800 
15,252,600 14,777,000 
30,290,900 27,001,000 
60,034,000 48,031,000 
118,756,000 83,374,000 








Although the comparison in the 
above table appears to indicate substan- 
tial divergence yet plotting of the two 
shows that between R= 200,000 and 
R= 60,000,000 the divergence is not 
material and only below R= 500,000 
and above R= 20,000,000 is the di- 
vergence of such amount as to be read- 
able on a log—log plotting of 5 in. per 
cycle. Within the usual range of gas 
transmission problems it is therefore as 
acceptable for use as is the Biddison 
equation. 


For gases the Reynold’s number is: 


_QXP.XG X 477.36 


Re a XT, <Z X10 oy 
If the viscosity be taken as ne this 
becomes 
Po XG X 68. 
R= LXPoXGX 6M 


d x Ze 
Substitute the value of R in equa- 
tion (14): 
1 
"Fe 5.87372 X 
Vv 
(2xPXx¢ x ae 
d x A . 





. (17) 
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2.422826 P,?—p,2\°> 
Goameze Xp (20) 


Squaring equation (20): 


1.845652 
Q!.845652— 99529 5 To 
—- ° P x 


o 
4.845652 P,?—P,? 
Gosisez ~\~ > )- 


P,*—P,? Q!.845652 G9-845652 
~ 99529.5 dé.845652 


L 
1.845652 
(8) 


Assuming as a measurement base for 


. (21) 


. (22) 


Q: 
P, = 14.735 Ib. per sq. in. 


T,= 60°F. or 519.6° abs. 
and using as a flowing temperature 


T= 60°F. or 519.6° abs. 


Then substituting the above in equa- 
tion (22): 


P,2—P,? __ Q'-845652 G0.845652 


L 137434 d06ssesa 


p.2—_p,2\0-5418139 
Q= (re: =P’) < 607.984 


(23) 


2-625442 
; . (24) 


™™ G0-458186 


Q 


2-625442 


‘es Te 
L + . . 


If we assume in the equation that 


-< G°9-458186 — 697,984 x 


. (25) 


an incorrect value for the difference in 
squares per mile except for the specific 
case where the specific gravity of gas 
was actually 1.0. Making this assump- 
tion: 


p.2—p.2 0.5418139 
607.984(. — ) ; 


2.625442 L x 
. (26) 


Division of equation (25) by equa- 
tion (26) and extracting the root gives: 


L “—<_ = = 


S< G0-845652 . (27) 


From equation (26) values of 9.62544 


are computed for assumed values of 
P,°—P,* 
( * ae and the values of 


are plotted against the corresponding 


values of (PSP) on Fig. 1. 


Values of d?-62544 are obtainable from 
Fig. 2 and values of G°-4565?2 are obtain- 
able from Fig. 3. 


If the problems usually to be solved 
involve a different pressure base, meas- 
urement base, or flowing temperature, 
it will be found morc convenient to 
plot an equivalent Fig. 1 based upon 
these conditions and the computer is 
free to pick his equation of friction fac- 
tor from others available or to derive it 
from available data that seems best to 
fit his conditions. 

Example of solution for pressure: 

Given: A flow of 8,500,000 cu. ft. 
per day through a line 20 in. O.D. with 
a wall thickness of 3% in., 36 miles long, 
specific gravity of 0.64, pressure base 
of 14.735 lb. per sq. in., flowing tem- 
perature 60°F., and an outlet pressure 
of 200 Ib. gauge. 


Solution: 


1. From Fig. 2 for an inside diameter 
of 19.25 in. the value of d?-625442 j, 
2400. 


2. From Fig. 3 the value of G9-345652 
when G= 0.64 is 0.69. 


2-62544 
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Efficient salt removal by this plant 
resulted in four additional Petreco 
installations in other refineries for 
the same company. 


DESALTING 


COMPLETE 


NG 





£ 
} 
I 


The Petreco Desalter above re- 
duces 1100 lbs. of salt per 1000 
bbls. to 36; an operating efficiency 
of 96.7%. At this rate, 17.5 TONS 
monthly, or 210 TONS a year are 
eliminated by this unit. 


_ 


2 ee es ee: ee ee 


rei OG 


COSTLY CORROSION 


The scarcity of corrosion-resistant 
alloys makes the conservation of 
existing equipment imperative! 


Profitable experience has demonstrated to 
many refiners the proved economy of 
Petreco Electric Desalting. By its action salt 
removal percentages of 90 to 98% are being 
obtained. 


Corrosion due to evolved HCl is a. more 
serious problem now than it has ever been. 
In the past, corrosion-resistant alloy metals 
have contributed greatly to the limitation 
of metal losses,and ammonia has been 
extensively used as a neutralizing agent. 
Now, with ammonia and high-quality alloys 
needed for many other war uses, the salt 
problem should be carefully studied. 
Petreco users cite ammonia savings as high 
as 70%, as well as a reduction of corrosion 
as shown by lowered maintenance costs. In 
addition to these gains, on-stream time is 
stepped-up, coking and scaling are con- 
trolled and products are improved. 

Why not stop the salt nuisance immediate- 
ly? ... Petreco Engineers can tell you how. 


PETROLEUM RECTIFYING COMPANY 


P. O. BOX 2546, HOUSTON 1, TEXAS 
648 EDISON BUILDING, TOLEDO 4, OHIO 
530 W. SIXTH ST., LOS ANGELES 14, CALIF 


Representatives in all principal fields and refining 
centers 


This battery of eight Petreco de- 
salting units protects the refining 
equipment of a major company in 
the Gulf Coast area. 





DEHYDRATING 


Ts ee ee 

















Sees ses 


[meee Beaes 
jee Sees 
POSS Beet 


ees Sees: 
rttttre 
tab hha Att tte tet be tee pa 44444 BE 4 


$4 4-4-4-+ 


Q 
1000 x ¢@ 26s 


EBS 8 COSTS FERES FUEEE Feuer 


eee eeere cores cereec 


t+ + t+ 


x 100.0 
x 1000.0 


" wa 
”" x 10000.0 
Vis 


9 0 


3333 3 


i! AEE 
(Pi-P}) PER MILE 


85,000 60°F., flowing temperature of 60°F., 
3 ae — _— — ORE, STD 54 Pp 
"1000 *d 2400 


=35.417. and specific gravity of 0.64. 


4. From Fig. 1 for this value on left 
scale we get difference in squares per 
mile on bottom scale to be 1825. This’ 
figure is our pseudo difference in squares 
and applies to a specific gravity of 1.0. 
5. From Fig. 3 the correction factor to 
be applied for 0.64 gravity is 0.69. 


a 
6. ( *) — 1825 < 0.69 


(P,2—P,”) = 1825 X 0.69 X 36 e 
P,?—P,?= 7 
45,333 

P,?=(200-+4+14.735)? FI 
=46,111 & 

P,?= (287.7+14.735)? Ss 
=91,444 


Example of solution for quan- 
tity: ; 

Given: A length of 36 miles of 20 in. 
O.D. by ¥% in. pipe line with pressure 
of 300 lb. inlet and 200 Ib. outlet pres- 
sure gauge with base pressure of 14.735 
lb. per sq. in., base temperature of 


Perr rrr rrr re or 





rrrre 


Fig. 2. Diameter factor; value 
of d2-625442 


of 








Fig. 1. Gas flow 


- 





Solution: 

1. P,?= (300+ 14.735) ?= 99,058 
P,?= (200+ 14.735) ?= 46,111 
(P,?—P,?) = 52,947 


2__ pe2 
( =P") = 52947 — 1471 


2. This is the actual difference in 
squares per mile. To convert it into the 
quantity that would correspond to a 
specific gravity of 1.0 it is to be divided 
by G%845652, which is obtained from 
Fig. 3 and is 0.69. 

1471 


3. ——— = 2132 
0.69 





4. On Fig. 1 for the difference in 

squares per mile the corresponding value 
— aT 

1000 x d2-625442 

5. From Fig. 2 the diameter factor 
for 19.25 inside diameter is 2400. 

6. Q = 358.5 
1000 « 2400 


Q= 92,400,000 cu. ft. 
Change of measurement, base 


Bottom Scale x 1.0 
ss " x10.0 
x 100.0 
x 100.0 
x 1000.0 


VALUE OF d 2.82542 
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NEED 





fzardous Mreas 7 







Here’s your most complete lineup of motors 
tested and listed by Underwriters’ Laborator- 


ies, Inc., for service in hazardous locations. 


Polyphase Polyphase Direct- 
Squirrel-cage Wound-rotor Single-phase current 








RANGE OF AVAILABLE * HORSEPOWER RATINGS 








CLASS I, GROUP C 

For atmospheres containing fying fy 
ethyl-ether vapor, etc. P p 
CLASS I, GROUP D 

For atmospheres containing 1/8 to 1/2 to 1/20 to 1/20 to 
gasoline, petroleum, naphtha, 1000 hp 250 hp 5 hp 30 hp 


alcohols, acetone, solvent 
vapors, natural gases, etc. 





CLASS Il, GROUP E 
For atmospheres containing 1/8 to 1/2 to 1/20 to 1/20 to 
metal dusts—magnesium, 75 hp 60 hp 10 hp 30 hp 


aluminum, etc. 





CLASS Il, GROUP F 





i 1/8 to 1/2 to 1/20 to 1/20 to 
For atmospheres containing 
coal dust, coke dust, etc. 600 hp 250 hp 10 hp 30 hp 
CLASS res Sn S | vee | yay | yaom | a0 


grain dust, etc. 

















* In addition to those listed, inert-gas-filled motors in large sizes can be supplied. On special 
order, we may be able to build certain types and sizes not listéd. Ask us for a quotation. 





JUST NAME YOUR HAZARD— in almost Electric motors are the only ones so listed. 


Cvry Cae, there s a G-E motor to meet If you need a motor for war work in any 
it, as shown in the table above. In most 


of these groups and ratings, G.E. was sort of hazardous location, ask us for 
first with U. L.-listed, explosion-proof application aid. General Electric Co., 
motors. In some of them, General Schenectady, N. Y. 


GENERAL & ELECTRIC 


750-216-8030 
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pressure or temperature. The solu- 

tion from Fig. 1 is for quantity at 

14.735 Ib. per sq. in. and 60°F, If quan- 

tity be stated at another measurement 

base, convert that quantity to 14.735 

lb. per sq. in. and 60°F, by multiplying 
P, ., 519.6 


by 14.735 x tT, before solving for 


difference in squares of pressure. 

In solving for quantity, the quantity 
determined from Fig. 1 may be con- 
verted to any other measurement base 


a te 14.735 
by multiplying by 519% x p 
* o 


Change of flow temperature. The 
solution from Fig. 1 being based upon 
a flowing temperature of 60°F. a cor- 
rection must be applicd for any other 
flowing temperature. 

It may be seen from equation (22) 
that difference in squares is proportional 

; ) 2 P,2 
to T hence a value of ' —— taken 
from Fig. 1 may be converted for any 
flowing temperature other than 60°F. 


er ee Fy 
by multiplying it by 519.6" 


From the same equation it may be 
derived that the quantity will vary in- 
versely as the value of T®-5418139 hence 
a quantity found from Fig. 1 may be 
converted to the quantity of flow for a 
flowing temperature other than 60°F. 


0.5418139 
by multiplying it by (2324) : 
i 
Appendix 


In order to give the reader the data 
necessary for him to set up charts for 
his use, the appendix is included. 


To lay out Fig. 1 for reading quan- 
tity from pressure factor or vice versa: 


To 60°F. or 519.6 abs. 
P,= 14.735 Ib. per sq. in. 


Q 


qz.éa5a4a GPROeNet = 607.984 


=e 
L 


Assume G = 1.0 


Oo] P,2—p,2\ 5418139 
2.625442 ©07-984 ae 3 


0.5418139 log (22). 


| log 607.984 =log emstats 


rrr rr rrr 





rrr ore 


Fig. 3. Specific gravity factor. 
Values of G°-845652 
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! 2 3 4 5 6 
Value of 
P,?—P.? log. 0.5418139 log Column 3 -+- 

( + ) x Column (1) Column (2) 607.984 Column 4 d2-625442 
10 1.000000 0.5418139 2.7838916 3.3257055 2116.93 
80 1.903090 1.0311206 2.7838916 3.8150122 6531.50 
_ 100 2.000000 1.0836268 2.7838916 3.8675194 7370.88 
800 2.903090 1.5729345 2.7838916 4.3568261 22794.30 
1,000 3.000000 1.6254417 2.7838916 4.4093333 25664.50 
8,000 3.903090 2.1147484 2.7838916 4.8986400 79184.50 
10,000 4.000000 2.1672556 2.7838916 4.9511472 89360.80 
80,000 4.90309 2.6565623 2.7838916 5.4404539 275711.00 
100,000 5.000000 2.7090695 2.7838916 5.4929611 311144.00 





To lay out Fig. 2 for reading values of d?-62°442 from d 
d?-625442 — 2625442 log d 


d log d 2.625442 X log d 2.625442 
1 0 0 1.0 
2 0.301030 0.790337 6.1707 
5 0.698970 1.836105 68.4080 
10 1.000000 2.625442 422.1300 
20 1.301030 3.415779 2604.8000 
50 1.698970 4.460547 28876.0000 
100 2.000000 5.250884 178190.0000 


To lay out Fig. 3 for reading values of G°-*4°%? from G. 
G0-845652 — 0.845652 log G. 





Value of G Log G 0.845652 log G Ge.seeees 
0.10 9.000000-10 9.154348-10 0.1426 
1.00 0.000000 0.000 1.0 

10.00 1.000000 0.845652 7.0089 
wwe —— 





10 z 3 ; 2 


9 


yo op om | 


ee Seen 


thedadede +t —+-+ ++ oe woe 


VALUE OF G 


+4 tte 


seheee 


1 For Values of @ over 1.0. Both Scales x 1.0 {--7-~ 
2." "Glessthan1.0. Both Seales x j || 
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VALUE OF G #5652 
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Announcing the first ALL SYNTHETIC RUBBER PROTECTOR 
The P B X PROTECTOR Perfected by Patterson-Ballagh 


PBX comes right out of the mold, ready to battle friction 
down in your well. More than five years of research and test 
have gone into the development of this new Drill Pipe and 
Casing Protector. Since Pearl Harbor, Patterson-Ballagh 
engineers have speeded up its perfection, getting ready for 
the time when the stocks of natural rubber in this country 
would be depleted. 


The PBX Protector has astoniShed us by its performance. 
Fortunately we've been able to build into it a degree of 
toughness, abrasion-resistance and resiliency that com- 
pares favorably with genuine rubber. It's a development 
we are proud to offer to the drilling industry. 


In appearance PBX is identical to our previous rubber 
Protectors. It's heavier in weight and is slipped over the 
pipe slightly slower than the original rubbers, but it grips 
tightly and what is most important permits continual pro- 


tection to your vital drill pipe and casing. It’s resistant to 
oil, gas and weather. 


This is good news to hundreds of our customers who have 
been fearful that when stocks of real rubber were exhausted 
there would be no more Protectors for the duration. Now 
we are better equipped than ever before to make de- 
liveries, with the same Patterson-Ballagh field service, 
backed with larger stocks and an assured supply of syn- 
thetic rubber specially compounded by us for Protector use 
—also for Pipe Wipers, Wire Line Guides, Wire Line 
Wipers and Swivel Bail Bumpers. 


Again, Patterson-Ballagh is first with the latest, first to 
anticipate the need for synthetic rubber Protectors, first to 
launch extensive research, first to complete drastic field 
tests. In spite of unprecedented demand, we are endeavor- 
ing to handle all orders. 


PATTERSON-BALLAGH CORPORATION 


Los Angeles Houston New York City 


PATTERSON-BALLAGH PBX PROTECTOR 
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Completion Methods in 
Eastern Venezuela 


xt Procedure similar to that of U. S., varying 
with local conditions 


ETHODS of completing oil wells 
in Venezuela in general are sim- 
ilar to those used in the United States 
when local conditions are approximately 
the same. Completion practices followed 
in the Jusepin field in eastern Venezuela 
may be given as an example. During the 
early exploratory drilling period in this 
field it was found that more casing was 
used than was needed after the produc- 
tion drilling program was worked out 
and adapted to conditions as they were 
found to exist. 


Surface casing set during the initial 
drilling period varied in diameter but 
the casing program followed when 18% 
in., 78 Ib. per ft., eight V-thread sur- 
face casing was used may be taken as a 
typical example. Setting depths of this 
string varied from 84 to 128 ft. An 
intermediate string of 13% in., 61 Ib. 
per ft., eight V-thread was set at depths 
ranging from 1500 to 1600 ft. Casing 
95% in., 47.6 lb. per ft. was then ce- 
mented on the top of the producing 
formation, and 4% in., 16 lb. per ft., 
ten V-thread per inch slotted liner was 
set and sealed to the 95% in. casing. 
These liners varied in length from 126 
ft. to 492 ft. and could be washed over 
and recovered if additional drilling or 
testing was found necessary or desir- 
able. 

After the drilling and completing 
conditions inherent in the field had been 
generally outlined by the preliminary 
program, the amount of casing used per 
well was reduced substantially. Under 
the development drilling program the 
following example may be taken as typi- 
cal of the casing program used, although 
actual length of the strings will vary 
as local conditions require. Surface cas- 
ing of 13% in. diameter and weighing 
48 lb. per ft. is now set at 61 ft. An 
intermediate string of 95% in., 36 lb. 
per ft. casing is now set and cemented at 
539 ft. The producing string of 4587 
ft. of 51% in., 15 lb. per ft. casing is set 
and cemented through the producing 
formation. 


After the cement has set, the 514 in. 
casing is gun perforated, usually with 
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by Wallace A Seudon 


Pacific Coast and Foreign Editor 








Skidding derrick to new location after completing a well 





two holes per ft., opposite the produc- 
ing formation. 

Tubing of 2% in. diameter and 
weighing 6.5 Ib. per ft. is then run 
and the well brought in and produced 
through a choke to control the gas-oil 
ratio. 


Some dual completions have been 
made in the field. Completion practice 
followed in these wells is similar to that 
for the single completion just outlined, 
except that the 54 in. producing cas- 
ing is gun perforated opposite two pro- 
ducing zones. A packer on the tubing 
is set between the two sets of perfora- 
tions. Oil from the lower formation is 
produced through the tubing and that 
from the upper formation is produced 
up the annular space between the tub- 
ing and the casing. 


The depths of the wells drilled to date 
in the field average approximately 4700 
ft. and the time required to drill and 


complete them varies as controlling 
conditions change. Elapsed times, which 
may be considered within more or less 
normal limits, vary from 15 to 35 days. 
An analysis of the drilling time on two 
wells having approximately these com- 
pletion-simes is given in Table 1. 





TABLE | 
First Second 
well, time well, time 
Operation in days in days 
Moving in and 
rigging up 2.71 1.37 
Dismantling 0.66 0.33 
Drilling _.. 12.27 5.88 
Casing and 
cement . 10.94 4.88 
Completing and 
testing 5.58 1.10 
Repairing _. 1.54 1.15 
Other develop- 
ments _.. a. ae 0.50 








Total time, days. 34.95 15.21 





—_ #¥ & & — 
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Special Training for 
Venezuelan Workers 


A 





RAINING Venezuelan workers in 
specialized work within the petro- 
leum industry began in camps of the 
Creole Petroleum Corporation from the 
beginning of oil operations in Venezuela. 
The result of this training in industry 
is reflected today in the various depart- 
ments of the enterprise where numerous 
Venezuelans carry on, with undoubted 
efficiency, the duties of drillers, acety- 
lene and arc welders, gasoline and Diesel 
motor mechanics, lathe operators, elec- 
tricians, plant operators, boilermakers, 
etc. Venezuelan workers have shown a 
marked aptitude for adapting them- 
selves to these skilled occupations. 
About the middle of the year 1939 
the marine department at the La Salina 
terminal began a short course for the 
purpose of qualifying the masters of 
tugs, launches, etc., so that they could 
obtain their license in accordance with 
the law. Some months later, 72 masters 
presented themselves for examination 
and only four failed in their efforts to 
obtain their licenses. After this auspic- 
ious beginning, the courses have con- 
tinued up to the present, preparing sail- 
ors and machinists to take better jobs. 
In 1939 a program of training in 
specialized work was also begun in the 
repair shops for floating equipment. 
Under the direct supervision of a for- 
eign mechanic the apprentice workers 





nl 


Venezuelan mechanic at the wheel— 
machine shop at La Salina, near 
Maracaibo 





were detailed in pairs to repair the 
Diesel motors that came into the shop. 
Actually the supervision has been re- 
duced to a minimum and the Venezu- 
elan mechanics are qualifying them- 
selves to handle greater responsibilities. 


The training of mechanics, welders, 
and machinists continues to be given 
the greatest attention, even though the 
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+ Display marked aptitude for 


skilled jobs in oil industry 


by Wallace _A i ow 


Pacific Coast and Foreign Editor 


number of Venezuelans who have ac- 
quired sufficient knowledge and prac- 
tical experience to act on their own 
initiative is already sufficiently great. 
The specialists. therefore, limit them- 
selves to offering technical advice to the 
workers when it is asked for, or when 
in the case of very delicate work they 
feel that their intervention is necessary. 

One of the earliest courses, begun in 


P 934.35 








































1931, has been the application of first 
aid in accident cases. On initiating these 
courses only foremen, leading men, su- 
pervisors, and other employees in similar 
occupations were accepted. When they 
had acquired sufficient training the pro- 
gram was extended to the entire per- 
sonnel, 

From the outset these courses inspired 
marked interest among all classes of 
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Multiple well flowing using two H-W Type 980 Controls to actuate Motor Valves opening wells 
on common cycles 











TIME CYCLE CONTROL 


Installations 


Showing various types of well flowing hook-ups 





utilizing H-W Type 980 and Type 985 Time Individual intermittent well flowing or 


n double tubing string—prevents . “stop-cocking"” (Automatic interval 
pesure on sand or formation. Cycle Controllers with H-W Type 86 Motor 
‘W Type 985 Controller with H-W T Field 
lype 86 Motor Valves and H-W ef: . wetdioe 
ees S05 nese fend Valves and H-W Auxiliary Equipment 


hlermittent gas injection to lift oil 


flowing) installation in North 


'W Dual Motor Valve installation using H-W Type 980 Controller. 
ne valve on input, other exhaust dual tubing string. Also H-W Type 
5 Pressure Pilot with Type 86 Motor Valve and Auxiliary Equipment 
used as a Pressure Reducing Regulator 


=e ASK THE MEN WHO USE THEM! 


Halo WoGis luc. 


TULSA, OKLAHOMA 
















Information on all HANLON-WATERS Equipment 





is available at representative nearest you. 








New York e« Chicago « Pittsburgh « Philadelphia « Boston « Kansas City « Denver « los Angeles 
Mobile « Shreveport, la. « Fort Worth ® Houston « Corpus Christi « Amarillo and Odessa, Texas 













































workers, particularly after their prac- 
tical value had been demonstrated in 
actual instances where the knowledge 
acquired played an important part in 
saving human lives. 


Here are two typical cases. 


A little girl, daughter of a worker, 
accidentally fell into the lake. One of 
the foremen, a graduate of the course, 
happened to be present. When the child 
was pulled out of the water she was 
apparently lifeless. The foreman, how- 
ever, without loss of time set himself to 
apply artificial respiration and after a 
considerable period of painful uncer- 
tainty the child revived. 


The other incident also occurred on 
the lake, but this time at a considerable 
distance from shore. A worker acci- 
dently received a deep wound that bled 
profusely. This man’s death would have 
been certain, in the opinion of doctors 
who attended him later, if it had not 
been for the application of preventive 
measures. A graduate of the safety 
course happened to be present and with 
all speed prepared and applied a tourni- 
quet that saved the life of his com- 
panion. 


In June of this year a commercial 
course was begun so that the office 
workers would also enjoy the benefits 
of the program of self-improvement. 
This course has been divided into two 
sections, accounting and secretarial. 
The first section covers studies in ac- 
counting, commercial arithmetic, and 
commercial correspondence; the second 
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Venezuelan operating portable 
hoist on well repair 


Skilled operators are required in pipe 
line stations such as this one in Eastern 
Venezuela 












1941 three student graduates of the 
higher primary in one of the schools 
were employed by the Creole as appren- 
tices in the department of petroleum 
engineering. These students were given 
a try-out in the different sections of the 
department before finally deciding on 
the section for which each was best 
adapted. The progress made by these 
students has been truly satisfactory and 
the success of this trial has encouraged 
the company to continue along the 
same line. Each year fresh graduates of 
the schools enter the different depart- 
ments on a similar basis. 

The entire program of self-improve- = 
ment is carried on in the primary schools 
for workers that the company maintains te 
scattered through all its departments. 
The need for this fundamental train- 
ing has indicated the development of a 
more intense program of self-improve- 
ment in specialized industrial work. 


section offers training in typewriting, 
stenography, and Spanish. 
On finishing the school year 1940- — ). 
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10-C:-T SURFACE CONTROL 
(QUIPMENT SELECTED FOR TEXAS’ 
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Shop view of O-C-T 
10,000 Lb. Test 
Christmas Tree ‘ > 
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Cross-section yvrew 
of O-C-T Well Head 
Assembly shown in 
the Christmas Tree 
photograph at right 
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Whether for single, dual or triple zone completions, O-C-T Well top sand into production and to permit movement of the pipe for 
tads provide the surface control so essential to the success of these setting a packer and operating circulation ports. A Type “PF-I" 
perations. For example, the O-C-T equipment illustrated in the Packoff Flange was also installed above the Type "C-9-D" Casing 
hove Christmas tree manifold, figured prominently in a recent triple Head to provide an auxiliary seal. A Type "T-16" Tubing Head with 
“4 oor grape in a deep Texas field. A Type “C-¥ Casing Head threaded type hanger to suspend and seal the tubing string, topped 

Sune fo suspend and seal the long 7% ) oil string set at off the well head assembly. Lock down screws in the top flange of the 
pproximately 12,000'. While this head provides an efficient resilient tahinn tead ate qrevided te hell the tdiinn henner secetele on ts 

9 P 9 9 Y O-C-T proudly flies 


al below the slips, an auxiliary seal was also effected above the " : 4 , i an ee 
ips with a Type "PF-I" Packoff Flange (see cross-section view). A seal ageinst expansion end to apply sealing compression to te this prized Treas- 
resilient packing on the hanger. ury Flog becouse 


ilar casing head, the Type "C-9-D," was used to suspend and seal 
ht intermediate (5'') oil string set at approximately 10,000". In addi- - The attention of operators who are interested in multi-zone well 100% of its em- 
nto the standard resilient seal provided below the slips, this head completions is directed to an editorial feature of The Oil Weekly for ployees are buy- 
% equipped with a stripper type packoff so that circulation could September 6, 1943, captioned: "First Triple Completion in Texas at ing war bonds and 
tstablished through the 5" casing for the purpose of washing the Lake Creek.” stamps. 
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P 112. T 
Current Status of Mexico's 


Petroleum Industry 


x> Summary of various phases of activity 
under government control 






New fractionating 
towers installed in 
refinery 








by ose forge Wha woh 


Petroleos Mexicanos 


HEN the Mexican petroleum 

industry was nationalized in 
March, 1938, the Mexican Government 
combined the various individual units, 
which had previously operated as com- 
petitive organizations, into one large 
operating corporation called Petrdéleos 
Mexicanos, known familiarly as “Pe- 
mex” from the trade name adopted for 
its products. Although owned by the 
Mexican Government, this organization 
operates, for all practical purposes, 
much the same as any private industrial 
corporation. With few exceptions all 
its personnel are Mexican, including its 
administrative executives as well as 
technicians. 








The following summary, treating of 
the current status of this industry, is 
divided into sections dealing with its 
various spheres of activity. 





Production 


Since March, 1938, production of 
Mexican petroleum has followed closely 
the periodic fluctuations in sales volume. 
Annual production totals have also been 
characterized by irregular demand, in 
that export sales have been largely gov- 
erned by changes in the world petro- 
leum markets. For these reasons, the 
following production figures for the 
last several years, in barrels, should not 
be construed as indicative of the poten- 
tial productive capacity of the Mexican 
petroleum industry: 





Year Bol. 

1938 .....38,467,000 
1939 __.... 42,790,000 
1940. 41,876,000 
1941._..... ... ...41,160,000 
1942_. -32,955,000 


As may be seen from these figures, 
production of Mexican petroleum in- 
creased from the beginning of 1938 
until the middle of 1940, as foreign 
markets were found for a large part of 
the total production. From 1940 to the 
end of 1942, however, production de- 
clined with the cutting off of European 
and Asiatic markets as the result of 
war, and with the consequent curbing 





198 THE PETROLEUM ENGINEER, October, 1943 








THE TREND IS TO LOWER 


ann CAMERON 


Rig maintenance costs are steadily declining 
due to the fact that rig owners, in order to oper- 
ate at a profit, have had to exercise more care 
in the selection and operation of drilling equip- 
ment. That most equipment manufacturers are 
striving constantly to improve the efficiency of 
their products has also helped lower the per 
foot cost of drilling. For example, until recently, 
mud line valves were a source of trouble and 
expense because they were designed for general 
service rather than for the specific conditions 
encountered in mud line service. The metal-to- 
metal seal in a conventional valve soon cuts out 
when exposed to the abrasive action of drilling 
fluid under high pressure. To eliminate this 
common item of drilling rig expense, Cameron 
engineers developed a valve expressly for mud 
line service . . . the Flex-Seal Valve .. . which em- 
ploys a renewable resilient flow way insert to 
absorb the abrasive action of the drilling fluid 


RIG MAINTENANCE 


and to provide a pressure-tight seat for the gate. 
All delicate sealing surfaces are eliminated. Re- 
newable wear rings protect the detachable hubs 
against cutting. When the resilient flow way 
insert and wear rings eventually wear out, they 
may be replaced at the rig by the drilling crew 
for only a few dollars. 


The design of the Cameron Fiex-Seal Valve is 
so sound that it actually saved approximately 
95% of the maintenance cost of conventional 
all-purpose valves and stop cocks. In drilling a 
single deep well on the Gulf Coast, an operator 
saves $870.00 in mud valve maintenance with 
Cameron Fiex-Seals. 


Operators who are not familiar with this 
unique valve will find complete details of its 
design and operation in the Composite Catalog, 
or descriptive literature will gladly be sent on 
request. 


CAMERON IRON WORKS, INC. 


711 MILBY ST., HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. California: Howard 
Rocky Mountain: Mountain Sales & Service, Casper, 


Co., Los Angeles 
yoming 














of export sales to the markets of the 
Americas, principally those of the Unit- 
ed States. 

It should be emphasized that this de- 
cline in production during the last three 
years does not signify any reduction in 
the productive capacity af Mexico’s oil 
fields, as potential volumes have always 
been much greater than the volumes 
produced. Development work during 
the last five years, coupled with a com- 
prehensive survey of Mexican petroleum 
reserves, has not only stepped up the 
production capacity but has also given 
the industry a solid footing upon which 
to establish itself. Careful estimates of 
known reserves indicate a conservative 
total of 750,000,000 bbl., a quantity 
equivalent to approximately 20 times 
the average annual volume produced 
since 1938. 

Since the nationalization of the Mex- 
ican petroleum industry, its administra- 
tive policy has been guided by two 
fundamental considerations: (1) To 
conserve and protect with greatest care 
the known reserves, exploiting them 
only in accordance with the best techni- 
cal practices, and (2) to devote every 
effort to the discovery of new fields, 
not only to offset the volumes already 
produced but also to augment the po- 
tential productive capacity of Mexico’s 
petroleum. 

To bring about a more efficient ex- 
ploitation of known oil fields, Petrdleos 
Mexicanos has made numerous technical 
studies of the units now in production. 
This is especially so in connection with 
Poza Rica, its most important field. In 
certain areas, investigations have point- 
ed out the advisability of limiting the 
amount produced so as to conserve gas 
energy and prolong the life of the field. 
Other studies have resulted in impor- 
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tant plans for improving production 
methods currently employed, with a 
view to obtaining the greatest possible 
returns from certain fields. 

During the last five years, 91 wells 
have been drilled in various fields, of 
which 54 were producers. Plans for the 
current year include the drilling of 54 
wells, as well as extensive new explora- 
tions not only of such known fields as 
Poza Rica, Panuco, the Isthmus of Te- 
huantepec, and “Faja de Oro,” but also 
in new areas such as to the west of 
“Faja de Oro,” Chicontepec and south 
of Poza Rica, to the Sierra Madre Ori- 
ental mountain range, and in Tabasco; 
on the Pacific side, in Lower California, 
Sonora, and Sinaloa, and in the north- 
east of Mexico in the states of Nuevo 
Leon and Tamaulipas. 

Plans have also been made for install- 
ing at Poza Rica the equipment neces- 
sary for making use of gas now wasted, 
reinjecting it into the wells after pro- 
cessing to increase the productive po- 
tentiality, at the same time obtaining 
products of great value and in urgent 
wartime need, such as solvents and 
high-octane gasoline. 


Refining 


One of the most difficult of the many 
problems that Petrdleos Mexicanos had 
to meet after nationalization of the 
Mexican oil industry was the mainte- 
nance and improvement of its refineries. 
Immediate large-scale repairs and re- 
placements were necessary. Many ma- 
chine parts, as well as new equipment, 
which for various reasons could not be 
obtained abroad or in the United States, 
had to be made in Mexico. Partial repairs 
and replacements and even improvised 
equipment were made to serve tempo- 
rarily until little by little the refining 


Much overhauling of refineries and in- 
stallation of new equipment has been 
done within recent years 





plants were put into satisfactory oper- 
ating condition. In this connection it is 
only just to recognize here the enthu- 
siasm and extraordinary cooperation of 
the Mexican technicians who satisfac- 
torily solved this difficult problem in 
the face of formidable obstacles. 

The most important of the major 
refinery improvements, effected during 
the last five years, may be summed up 
as follows: (1) Installation of new 
fractionating towers in the various re- 
fineries to increase the capacities of the 
primary distillation plants as well as to 
obtain a greater variety of derivative 
products; (2) construction of modern 
asphalt plants to replace the antiquated 
plant at Ciudad Madero; (3) recon- 
struction and adaptation of the old gaso- 
line-treating plant at Ciudad Madero 
as a plant for the disintegration of 
heavy products; (4) completion of the 
primary auxiliary plant at Poza Rica, 
which was put into operation at the 
end of 1939; (5) installation of two 
heater units, each with a capacity of 
10,000 bbl., to replace the 10 antiquated 
heaters at the Minatitlan refinery; (6) 
installation of three large boilers at the 
Minatitlan plant in substitution of 
those that had been functioning for 
more than 30 years, and (7) improve- 
ments and installation of new equip- 
ment at the Bellavista refinery, which 
resulted in a substantial increase in the 
output of this unit. 

The various improvements, replace- 
ments, and additions of new equipment 
to the several refining units in Mexico 
have not only brought about a steadier 
operation as the result of better meth- 
ods and a markedly increased mechani- 
cal efficiency, but have also succeeded 
in stepping up appreciably the produc- 
tive capacity of the refineries. 

Petréleos Mexicanos has formulated 
a comprehensive program for the mod- 
ernization and expansion of its various 
refining units. The work is being ac- 
complished as rapidly as possible, and 
when completed it will place the Mex- 
ican petroleum industry, from the 
standpoint of production, on a par with 
the most efficient producing organiza- 
tions in other countries. Special atten- 
tion is being given to flexibility in pro- 
duction so that the plants may readily 
adapt themselves to changes in market 
demand, including sufficient reserve ca- 
pacity to meet emergency needs. Plans 
also include the installation of consider- 
able new equipment to obtain by-prod- 
ucts that cannot be produced under the 
existing plant facilities, or can be pro- 
duced only on a limited scale. The 
production of liquefied gas will also be 
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Production by gas-lifting became a suc- 
cess when the Nixon Surface Control 
Gas-Lift System was introduced in 1937. 
It offers lower cost fluid-lifting; more eco- 
nomical installation and operation; ac- 
curate control of volume; produces from 
any level; handles large or small vol- 
umes and will deplete a well. 


The war-caused shortage of critical ma- 
terials has not affected manufacture of 
this system for the reason that it requires 
very little of the metal and machinery 
vitally needed for war production. 


Improvements in construction, operation, 





and application are continually being 
developed ...and incorporated in the 
latest types. 


Installation of a Nixon Surface Control 
Gas-Lift System immediately lowers pro- 
duction costs... prepares you to meet 
the increased production that will un- 
questionably come with the peace. 


Today a proven efficient and economi- 
cal method of production, the Nixon Sur- 
face Control Gas-Lift looms ever larger 
on the horizon of advanced methods for 
fluid-lifting in the future. 





WILSON SUPPLY COMPANY 


1412 MAURY STREET HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and Beaumont, Texas BRANCH STORES: TEXAS—Gladewater, Barbers Hil], Bay City, Mona- 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Ave. hans, Alice, Victoria, Corpus Christi, LOUISIANA—Lake Charles, New 
TRINIDAD, B.W.1.: Neal Massey Eng. Corp. Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSISSIPPI—Natchez. 
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increased, and at less cost to the con- 
sumer, to take care of the growing de- 
mand in Mexico for this fuel, especially 
in Mexico City where it is rapidly gain- 
ing in popularity for industrial use as 
well as tending to replace charcoal for 
domestic needs. 


Transportation 


In methods and equipment for dis- 
tribution, which include transportation 
by pipe line, railroads, tank wagons, and 
tank ships for the movement of the 
bulk of petroleum products within 
Mexico as well as to foreign markets, 
the industry has made considerable pro- 
gress during the last five years. 


Pipe lines in existence at the time the 
Mexican petroleum industry was na- 
tionalized had neither the flexibility nor 
capacity to move the volume of petro- 
leum demanded by the. increasing do- 
mestic market of Mexico, nor did they 
offer adequate facilities for moving the 
volume destined for export. The prin- 
cipal improvements in this connection, 
which: have been made since 1938, con- 
sisted of increasing the capacity of the 
pipe line from the Poza Rica field to the 
refinery at Atzcapotzalco, on the out- 
skirts of Mexico City, from 15,000 bbl. 
to 22,500 bbl. daily; and of augment- 
ing from 40,000 to 63,000 bbl. the 
daily pipe line capacity from Poza Rica 











"Join the Army’ of Oil Operators Who 


Produce Oil- Save Steel 


With the Wartime Double-Duty 


MARTIN PLUNGERS 


to Tampico. Due to the mounting de- 
mands on the Atzcapotzalco refinery, 
situated as it is at the edge of the ever - 
growing capital of the republic, plans 
have been made for further increasing 
the capacity of the Poza Rica-Atzcapot- 
zalco pipe line to 30,000 bbl. daily. 


Probably the most acute transporta- 
tion problem facing the Mexican petro- 
leum industry at the time of its na- 
tionalization was the serious shortage 
of railroad tank cars for the movement 
of its products to certain markets. In 
1938, the total on hand was only 777 
cars. The acquisition of 639 additional 
tank cars since that time gives a cur- 
rent total of 1416. Automotive equip- 
ment has also been materially increased. 
To the 458 motor vehicles on hand in 
1938, comprising tank wagons, stake 
trucks, and passenger cars (some of 
which have since been disposed of, hav- 
ing outlived their usefulness) , Petrdleos 
Mexicanos has added by purchase 220 
new units, and at the present time oper- 
ates some 530 vehicles. 


In 1938 Petrdleos Mexicanos had only 
one tankship suitable for offshore serv - 
ice in addition to several small craft 
used to distribute petroleum to seaports 
and river ports within Mexico. Com- 
bined tonnage of these ships was only 


The Oil Industry is in the army, too; has an 
important line to hold — the production line 
behind the battle line. Every piece of produc- 
tion equipment is as important as our fighting 
equipment. 


For wartime dependability, economy and inter- 
changeability use MARTIN PLUNGERS with 
the exclusive one-piece body and split fabric 
rings. Made in 300 length, diameter and thread 
combinations to fit any size or make pump, and 
... they last two to five times longer. 


CP PL OS OS CO 
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SOLD ONLY THROUGH 
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See Your Composite Catalog 
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30 Groove Size 





Field Representatives 


Tom Hulett Hugh Robinson 
MA RT| \ El Dorado, Ark. 
J. Walter Wade 


Blackwell, Okla. 
C. J. Baeten 
Wichita, Kansas 
Manufacturer Lynn C. Holloway 
; Houston, Texas Olney, Illinois 
ll W. BradyoSt. Tulsa, Okla. 


F. M. Wilson 
Wichita Falls, Texas 
E. C. Dilgarde 
Casper, Wyoming 











17,500. Since then several additional 
tankers have been acquired, five of 
which were sunk last year by Axis sub- 
marines. Despite this formidable loss, 
Petréleos Mexicanos now has in service 
84,000 tons, principally tankers and 
including ships owned directly by the 
industry and its subsidiaries, as well as 
additional ships totaling 53,250 tons 
owned by the federal government but 
operated by the petroleum administra- 
tion for the exclusive use of the indus- 
try. Some time ago Petréleos Mexicanos 
purchased three tankers in Europe, but 
these have never been delivered because 
of war. Additional tankers will be pur- 
chased when war conditions permit. 


Bulk Plants and Terminals 


Many important changes have been 
made to the network of bulk distribut- 
ing plants throughout Mexico. Prior to 
1938, when competitive petroleum or- 
ganizations were operating in Mexico, 
each such company established its own 
bulk plants in the strategic distribution 
centers of the Republic. Since 1938, 
however, Petrdleos Mexicanos has been 
engaged in centralizing these plants, by 
the elimination or combining of excess 
units in the interests of efficiency. The 
work has been done gradually after 
careful study of specific regional or 
community needs. New bulk plants 
have been built in centers that previ- 
ously lacked the necessary distributing 
facilities. 


In 1938, the total storage capacity 
of these bulk plants was 223,150,000 
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liters (72,493,000 gal.). To date, bulk 
plants have been centralized in 25 | 
points in Mexico, out of a total of 47 | 
distributing centers marked for central- 
ization. 


liters (58,952,000 gal.). This total has . GREAT DAY 
since been increased to 274,400,000 UNG oser! 
Sf = } 






Of primary importance is the large 
new distributing terminal recently 
erected by Petréleos Mexicanos at the 
port of Salina Cruz to supply the needs 
of West Coast Mexico. This plant, at 
the Pacific end of the narrow Isthmus 
of Tehuantepec, is supplied by tank car 
shuttle service across the Isthmus from 
the refinery at Minatitlan, close to the | 
Gulf Coast. Tankers, loading at the 
Salina Cruz terminal, quickly and eco- 
nomically distribute to all major ports 
on the West Coast of Mexico, thus | 
eliminating the slow and costly distri- 
bution previously accomplished by tank 
cars making long trips from the pro- 
ducing centers, all on the Gulf Coast 
side. A glance at a map of Mexico will 
clearly show the reason for this new 
terminal. 





Plans have been made for the con- 
struction of a tidewater storage termi- 
nal at Campeche, so as to supply the 
Yucatan Peninsula region more effi- 
ciently, and at Acapulco and Punta 
Prieta, both on the West Coast side. 
The last two plants will be supplied by 
tankers from Salina Cruz. 


The total annual volume of domestic 
sales of Mexican petroleum products 
have shown a continuously upward 
swing since the nationalization of the 
industry in March, 1938. For the pre- 
vious year of 1937, total sales within 
Mexico amounted to 156,000,000 pesos. 


Following are the totals since that 
time, exclusive of export sales: 





Buy Wisely... 


Year Mexican pesos 

1938 (9 months) 155,000,000 U Cc # il 
«ee 170,000,000 se are u y 
EEN 191,000,000 ; 
222,000,000 Now, more than ever, start with the fin- 
Pi aancenais 254,000,000 est equipment you can get... conserve 


it carefully to lengthen its lifetime of 
service . .. that’s one of your wartime 
duties. 


Spang “Higher Standard” Cable Tools 
are BUILT TO ENDURE. You can 
depend on them for lasting efficiency. 


SPANG & CO., Butler, Pa. 


These totals of domestic sales for the 
last five years are comparable on a uni- 
form price basis, for it is important to 
note that notwithstanding materially 
increased production costs, Petréleos 
Mexicanos has been able to maintain up 
to the present time, with very few and 
unimportant exceptions, identically the 
same unit prices on domestic sales of 
their various products as were in effect 
prior to the nationalization of the in- 
dustry—a fact, be it added, in which 
the Mexican petroleum industry takes | 
justifiable pride. 


Export sales of Mexican petroleum 
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for the last five years show a consider- 
able variation, due to international con- 
ditions beyond the control of the indus- 


THE BIGGEST NAME IN 


CABLE TOOLS 








try. Totals for this period are as follows: 


Year U.S. dollars 
1938 8,984,000 
1939 14,655,000 
1940 16,000,000 
1941 15,300,000 
1942 7,378,000 


Export sales for 1943, to date, show 
a large gain over the reduced sales of 
the previous year. Since 1941, export 
sales have been for cash rather than on 
a basis of barter and trade, as was pre- 
viously the case. Prices per unit for the 
various products have also increased, as 
may be seen from the following table 
of average prices realized for Mexican 
petroleum exports, per barrel, during 
the last five years: 


Year U. S. dollars 

1938 ._ 0.98 

1939 . 6.47 

ae 

1941 _ 0.96 

1942 «< bee 
Finances 


After nationalization of the Mexican 
petroleum industry, the organization 
charged with its management did not 
receive sufficient operating capital for 
the proper administration of so large an 
industrial enterprise. Nevertheless, with 
the help of the federal government— 
specifically that of granting extensions 
of time for the payment of some of the 
industry’s taxes as well as making a few 
direct loans to Petréleos Mexicanos, 
which were later paid off—the industry 
has been able to make substantial pro- 
gress, even increasing its investment by 








Decentralized bulk plants aid 
domestic distribution 
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145,000,000 pesos. Of this new invest- 
ment total, 60,000,000 pesos was sup- 
plied by the federal government and 
the rest by the industry itself. 
Petroleos Mexicanos is up to date in 
all its financial obligations, including 
the punctual payments of all taxes to 
the federal and various state and local 
governments. In 1942, federal taxes 
alone totalled 80,000,000 pesos, which 
was the greatest amount paid in the 
history of the Mexican oil industry and 
some 27,000,000 pesos in excess of the 
largest annual total ever paid by all the 
individual companies operating in Mex- 
ico prior to 1938. To defray ordinary 
operating expenses, Petroleos Mexicanos 
keeps on hand a cash balance of approx- 
imately 38,000,000 pesos. As may be 
inferred from these figures, the indus- 


or, 


Consumption and manufacture of 
liquefied petroleum gas have shown 
a marked increase in Mexico 
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try has established itself on a very sound 
financial basis. 


Labor Conditions 


Petrdleos Mexicanos has increased the 
salaries and wages of all its personnel 
to a point where they now enjoy the 
highest remuneration of any labor group 
in Mexico. Many classes of employee 
benefits have also been established, espe- 
cially in the field of health and social 
benefits. Although these benefits and 
wage standards represent large increased 
costs to the Mexican petroleum indus- 
try, action was taken in accordance 
with the administration’s fixed policy 
of raising the standard of living of the 
Mexican petroleum worker to the high- 
est degree that the industry can afford, 
thus procuring, reciprocally, the entire 
cooperation and loyalty of its personnel. 
The only limits that have been imposed 
on the reasonable demands of the work- 
ers is that, above everything else, the 
financial equilibrium and security of 
the industry itself be maintained and 
protected at all times. 

It is gratifying to report the whole- 
hearted response of the Mexican petro- 
leum worker to the benefits he has re- 
ceived. Although there have been minor 
disputes between the administration and 
petroleum labor during the last five 
years, these have in all cases been settled 
amicably and to the satisfaction of both 
sides. Particularly satisfying to the ad- 
ministration is the increased sense of 
responsibility in the individual as well 
as collective attitude of Mexican petro- 
leum labor toward its job, which has 


come about as the direct result of fair 


treatment coupled with social benefits 
and a better wage standard. 
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New Bullet Design 
For Gun Perforating 





P 453.22 


xp Ogival point aids performance with respect to 





CRITICAL relationship exists be- 
A tween the weight of a bullet and 
the size and design of the gun from 
which it is fired. Within certain limits 
there can be variations in the weight 
and shape of the bullet; and bullet de- 
sign aims at maximum effectiveness 
within these limits. To obtain greater 
effectiveness a new type of bullet for 
gun perforating has been made with an 
ogival point’ and tests and field practice 
have indicated improved flight, pene- 
tration, and metal displacement. 

The outline shape of the ogival point 
is a pointed arch, as disclosed by the 
accompanying drawings. This produces 
a thicker extreme point of greatly in- 
creased strength. The center of gravity 
is forward from that of the conical 
pointed bullet and this is asserted to 
help keep the bullet traveling in a 
straighter path when it strikes the cas- 
ing at a slight angle. This angle condi- 
tion may occur when the gun, freely 
suspended in the well, takes an eccentric 
position in the casing as shown in Fig. 1. 
The greater the difference between the 
diameter of the gun and the inside dia- 
meter of the casing the more pro- 
nounced is the eccentricity. 


In Fig. 1 a gun of small diameter is 
being used in casing of comparatively 
large diameter. If the outside diameter 
of the gun is one-half the inside dia- 
meter of the casing as here shown, the 
maximum angle between the bullet’s 
line of flight and the wall of the casing 
occurs when the barrel is pointed at 
right angles to a line drawn through 
the center of the gun and its point of 
tangency with the casing. Bullets strik- 
ing at any other point penetrate at a less 
acute angle, and as the relative size of 
the gun increases, the most acute angle 
approaches the normal. Under acute 
angle conditions the point of the bullet 





4The Lane Wells “Steelflo” ogival point gun perforat- 
ing bullet. 
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flight, penetration, and metal displacement 


by 


Wlace Al a 


Pacific Coast and Foreign Editor 


is subjected to rather severe lateral 
stresses and the strong tip of the ogival 
shape and the forward center of gravity 
aid in resisting those stresses. 


Flight stability has been evident in 
tests made through three strings of cas- 
ing where the bullet’s course was still 
straight after penetrating the outside 
casing. In single strings, deep penetra- 
tion into the formation is achieved by 
the bullet passing through the casing 
without deviation even when striking 
the casing angularly. As the bullet en- 


ters the formation point foremost, with 
virtually no tendency to tumble, max- 
imum penetration results. 


As a bullet passes through the cas- 
ing, a displacement of casing metal .« 
must occur, the metal occupied by the 
hole in the casing made by the bullet 
being mainly displaced rather than re- 
moved. As it passes through the wall of 
the casing the ogival point rolls this 
metal back out of its path as illustrated 
by Fig. 2. In the left view the bullet is 
just entering the casing. The metal that 







































































Fig. 2 
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Precision Controls for Regulating... 
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HOW TO USE McALEAR SERVICE 


Look to McAlear for leadership and pioneering in the 
field of pressure valves and fluid transport controls. 
For precision engineered control devices that reduce 
down-time . . . and hold maintenance expense to an 
absolute minimum. 


McAlear has never shied away from specification 
jobs requiring research and development. Nor do we 
even today. We continue to seek opportunities to 


design and develop special controls for specific appli- 
cations. , 


If you have a control problem call on McAlear engi- 


neers. Draw on their fund of experience, on their for STEAM. WATER. AIR. OIL” GAS 






ability and readiness to help you, whether for war- 
time application or post war planning. For informa- 
tive bulletins and catalog, write McAlear Manufac- 
turing Company, 1909 S. Western Ave., Chicago. 
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Right—Size and shape of ogival point 
bullets shown in comparison with 
cone-point bullets 


Below—When pierced by ogival point 
bullet metal is displaced in this manner 


forms the burr takes the path of least 
_ resistance and begins extending along 
the bullet point. As the bullet pene- 
trates the casing deeper as shown in the 
central view the burr begins to fold due 
to the curvature of the point. In the 
right view, the bullet has passed through 
the casing, leaving a tightly folded burr 
with its edges rolled against the inside 
wall without sharp projections. Of the 
many tests conducted throughout the 
development work on the ogival bullet, 
the smoothly rolled bead was character- 
istic and the performance was constant 
in all grades of casing. Consistency was 
also apparent throughout the tests in 
respect to the features of straight flight, 
point strength, and deep penetration. 


The ogival shape permits a shorter 
bullet for the same weight. When the 
perforating gun is lowered to the shoot- 
ing depth on a freely suspended cable 
it will, in the majority of cases, come 
to rest against one side of the casing. 
Nearly every well has a slight inclina- 
tion from the vertical and the gun will, 
therefore, rest on the lower side. As the 
gun barrels are axially spaced in the 
body, some of the muzzles are likely to 
be pointed very near to, or directly at, 
the point where the gun is closest to the 
casing wall. It is thus possible for the 
casing to be directly against the muzzle 
of the barrel and the bullet in such a 
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case will strike the casing while still 
within the barrel. 

Gun perforator barrels are necessarily 
short because they are limited by the 
inside diameter of the casing and the 
barrel length (except in the larger 
guns) is seldom more than three times 
the bullet length, frequently not over 
twice the length. If the bullet encoun- 
ters the casing when its base has trav- 
eled only one-half to two-thirds the 
length of the barrel, the power gases do 
not have an opportunity to develop full 





velocity nor impart full energy to the 
bullet. From literature on interior bal- 
listics it is known that energy imparted 
to a bullet is a function of the force 
propelling the bullet multiplied by the 
distance through which the force acts. 
The ogival design permits a shorter 
bullet without reducing its weight and 
thus provides a greater distance of 
travel from a fixed base. This results in 
a longer effective barrel and consequent 
greater velocity and penetration. 
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How To Make A 


Hinge Belt Joint 


N EXCELLENT type of belt lac- 
ing that has been used success- 
fully on flat belts is the “hinge joint” 


HINGE JOINT 








shown in longitudinal section in the ac- 
companying sketch. 

The principal feature of this joint is 
its flexibility, as it is more pliable than 


the ordinary rawhide-laced joint. When 
the joint is bent there is no “‘tension 
side,” hence virtually no resistance. It 
is therefore unsurpassed for use on 
small pulleys. Note that the lace is al- 
ways passed between the ends of the 
belt instead of running straight from 
hole to hole as in other styles of lacing. 
The method of punching and lacing is 
otherwise about the same as with other 
methods. Staggered punching is pre- 
ferred. 
—$ & & & —— 
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‘Bie Texas Company's 


policy of many years’ 
standing is to make its 
patents and inventions 
available to the petro- 
leum industry at prices 


that are reasonable. 


Address: 


TEXACO DEVELOPMENT CORPORATION 


A subsidiary of The Texas Company 
26 Journal Square . Jersey City, N. J. 
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DULL IN 
3 DAYS 


‘ 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only ¥2”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
wear resistance and the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ye”, 
%,", Va’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking. 


These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in a mild steel matrix forming a deposit 
resembling coarse sandpaper. 

ae 

TORE Benim 








Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom- 
mended methods of application. 


STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif. 


1 STOODY HARD-FACING ALLOYS 
Eliminate Repacr 


Stop wear... 
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LAUGH wity BARNEY 





Mess Sergeant: You're not eating 
your fish. What’s wrong with it? 

Private: Long time no sea. 

: yr 

An overseas Sergeant wrote to a 
friend: “It has been so long since I’ve 
heard from you that you are practically 
a stranger.” 

The letter was returned with the cen- 
sor’s notation: “Military personnel are 
not permitted to correspond with 
strangers.” 

y y y 

She was only a grave-digger’s daugh- 
ter but you ought to see her lower the 
beer. 

yor 

Two old maids were discussing men. 
Asked one: ““Which would you desire 
most in a husband—brains, wealth, or 
appearance?” 

“Appearance,” replied the other, 
“and the sooner, the better.” 

y v y 
Those Little Morons Are Here Again 

Then there were the two little mo- 
rons who were each given a horse. 

“How are we going to tell them 
apart?” asked one. 

“Tl cut off my horse’s mane,” sug- 
gested the second. So they trimmed one 
horse’s mane but it soon grew out again. 
The first little moron then cropped his 
horse’s tail but it, too, soon grew out. 

““Let’s measure the horses,” suggested 
the first little moron. Sure enough, it 
worked. The white horse was two inches 
taller than the black horse. 

yr? 

A certain newspaper editor had cause 
to admonish his son on account of his 
reluctance to attend school. 

“You must go regularly and learn to 
be a great scholar,” said the fond father 
encouragingly, “otherwise you can 
never be an editor, you know. What 
would you do, for instance, if your pa- 
per came out full of mistakes?” 

“Father,” was the reply, “I’d blame 
"em on the printer.” 

And then the father fell on his son’s 
neck and wept for joy. He knew he 
had a worthy successor for the editorial 
chair. 

yr? 

“The new nurse is very scientific. She 
never lets anyone kiss the baby when 
she is around.” 

“Who would want to?” 

ry 5 5 

Of all the fishes in the seas, 

My favorite is the bass, 

He climbs up into the sea-weed trees, 

And slides down on his hands and 

knees. 


Mrs.: ‘““How do you suppose those 
dozens and dozens of empty bottles got 
into the cellar?” 

Mr.: “I’m sure I don’t know, I never 
bought an empty bottle in my life.” 

y y y 

“It sure looks that way.’ 

“Looks like what?” 

“Like clothes rationing has arrived, 
because girls must have two points be- 
fore they can buy a sweater.” 

y y y 

“Can you loan me ten for a month, 
old boy?” 

“Don’t be silly, what could a month 
old boy do with ten dollars?” 

y y y 

A visitor at a golf club paid his greens 
fee and fixed up a match. At the first 
tee he made a wild swing and complete- 
ly missed the ball. 

“By Jove,” he said, ‘‘It’s a good thing 
I found out right at the start. This 
course is at least two inches lower than 
the one I usually play on.” 

yore 
Pure Scotch 

Gregory, a seafaring man, was med- 
ium-sized and not very imposing. One 
night ashore he walked into a small 
honky-tonk bar, and with a flourish and 
a voice that filled the room said: ‘When 
Gregory drinks, everybody drinks.” 

Immediately the bar was jammed, the 
house filled all the glasses and everybody 
drank. Then, with the i impertinence of 
a king, Gregory reached into his pocket, 
pulled out a coin, laid it on the counter 
and said: “And when Gregory pays, 
everybody pays.” And out he walked. 

y y 5 

“TI like him less and less.” 

“Why?” 

““He’s the type that when he pours 
a drink and you tell him to stop, he 
stops.” 


, 


ae Bee 
The track supervisor received the fol- 
lowing note from one of his foremen: 
“I’m sending in the accident report 
on Casey’s foot, which he struck with 
the spike maul. Now, under ‘Remarks,’ 
do you want mine or Casey’s?” 
. « 2 
Girls, when they went out to swim 
Once dressed like Mother Hubbard; 
Now they have a bolder whim, 
They dress more like her cupboard. 
a 
Agent: Sir, | have something here 
which will make you popular, make 
your life happier, and bring you a host 
of new friends. 
Prospective Customer: 
quart. 


I'll take a 
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BAKER OIL TOOLS,INC. 


Main Office and Factory: 


BAKER MODEL “K” CEMENT RET AINER 6000 So. Boyle Ave., Box 127, Vernon Station, 


Los Angeles, Calif. 
Central Division Office and Factory: 
6023 Navigation Blvd., Box 3048, Houston, Texas 


Export Sales Office: 
19 Rector Street, New York, N. Y. 


, A-19 ‘ 
Squeeze Cementing Shut Off — 
Wet Zone 250.1 
October, 1943 


1 of 1 p. 





Squeeze cementing affords a safe, economical solution to many present-day well repair and well completion problems. 
Thousands of such jobs have been successfully performed with the Baker Model “K” Cement Retainer, which has 
long been a standard unit of equipment for accomplishing diffizult as well as the usual run of squeeze cementing jobs. 
Two such typical applications are described and illustrated below. 


Today, with conservation of time and materials being of the utmost importance, it is essential that successful results be 
secured the first time... and the Baker Model “K” Cement Retainer has a reputation for obtaining a successful “first-time” 


job. 
If you are not familiar with this ry you can secure BAKER MODEL “K” CEMENT RETAINER 
Sse puns tob-atb al te 1908 tyke or Compete Cutting, APPLICATIONS 
\ no Recementing ¢ Cementing Behind Sections of Pipe 
’ 4 i ge Reducing Gas/Oil Ratios @ Plugging Off Bottom Fluids 
Aor “UY yer mer Plugging Back to Upper Zones 
Ps ‘a pervert - make Testing Upper Cased Formation @ Squeeze Jobs 
F Com! service on Cementing Off to Perforate for Production 
P ygeettione in gee _ Cementing Bad Pipe ¢ Cementing Two Strings Together 
ise as$ <i Cementing Low-Pressure Zones 
pest po* - Use of Cementing Retainer as Casing Bridge Plug 
a 


PROBLEM: PROBLEM: 


To shut off water enter- 
ing from bottom of pro- 
ducing zone. 


To squeeze off lower wet 
sand and protect upper 
oil zone. 


METHOD: METHOD: 


Squeeze cement with 
Baker Cement Retainer 
equipped with 50’ drill- 
able) Tail Pipe. 


Perform squeeze cement 
job with Baker Cement 
retainer and then con- 
vert Retainer to Casing 
Bridge Plug. 
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RESULT: 


RESULT: 
Water completely shut 


off (before performing 
squeeze, production was 
cutting 35% water). 


Wet zone completely 
shut off; upper zone pro- 
duced with no water. 


DETAILS: 
DETAILS: “= 
©) Field: Iden Mead ; 
Field: Kilgore, Texas on en ee 
Depth of Well: 3700’ 


Depth of Well: 6307’ 
Depth Retainer Set: 5180’ 
Breakdown pressure: 1400 
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Depth Retainer Set: 3630’ 
Breakdown Pressure: 500 


— er 





pounds pounds 
Final Pressure: 2100 IZ Final Pressure:2500 pounds 
a $ menting with Quantity of Cement Mixed: 
Number of Sax Put Away: af 0 Pesca Nakaver 300 Sax 
534 (with Toil Pipe) Prod. No. 400 


Number of Sax Put Away: 
300 

How Cement Discharged: 
Through Perforations 


off bottom water. 
How Cement Discharged: |) mee es, 


Through lower end of 
Tail Pipe into open hole. 


Baker Model "'K”’ 
Cement Retainer 












































OIL WELL 
IMPROVEMENTS CO. 


Pioneer creator and manufac- 
turer of drilling and producing 
equipment, has been in the 


FIRST LINE 
of the Oil Industry's 
Production Front 


Ylow... 


OWI products are 
serving in the 


FIRST LINE 
of the Navy's 


Destruction Front 





ORBIT WING VALVE 
(SCREWED END) 


And while most of our produc- 
tion facilities are devoted to 
vital production for our fight- 
ing Navy, we will continue to 
furnish Orbit Valves to the Oil 
Industry to the limit of our 


ability. 





If you have any questions 
regarding the care and 
maintenance of your Orbit 
Valves, write us. 











OIL WELL 
IMPROVEMENTS 
co. 

TULSA, OKLAHOMA 
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Running Tour 


WITH MEN IN THE INDUSTRY 





Mark S. Patton, Tulsa, Oklahoma, 
is the new director of natural gas and 
natural gasoline for the Petroleum Ad- 
ministrator for War in the midwestern 
states, District 2. He is on leave of ab- 
sence from Hurley Gasoline Company 
of which he is the owner. Patton was 
assistant to SETH W. HERNDON on 
PAW, who resigned to return to the 
Herndon Drilling Company of Tulsa. 

re 


Cuar Es H. PisHny, petroleum en- 
gineer with Amerada Petroleum Corpo- 
ration for 15 years, has resigned to be- 
come a partner in the consulting firm 
of Cummins and Berger, Fort Worth, 
Texas. No successor has been named to 
Pishny, according to ALLMAND M. 
BLow, vice president of Amerada. 

_ <> 

Harry KNIsELEY, JR., has joined the 
public relations department of the Car- 
ter Oil Company as editor of The Link, 
monthly house organ. A graduate of the 
University of Oklahoma, Kniseley has 
recently been director of publications 
for the Spartan School of Aeronautics. 

tinier 

RosBert E. ALLEN has resigned as 
assistant deputy petroleum administra- 
tor of PAW to become director of the 
department of information of the 
American Petroleum Institute in New 
York. Prior to his connection with 
PAW, which began in June, 1941, 
Allen was chairman of the Petroleum 
Conservation Board of Alberta, Canada. 
He entered the oil industry as a roust- 
about and rose to a supervisory position 
with Continental Oil Company. Since 
1929 he has been in conservation work. 

a ee 

R. E. Ross has been appointed gen- 
eral superintendent of operations in the 
California division of Barnsdall Oil 
Company, it was announced by W. C. 
WHALEY, vice president. Other posi- 
tions that Ross has held in the company 
are production foreman, engineer in 
charge of construction work, and chief 
engineer of the drilling department. 

daha 


G. J. LoeTTERLE, Shell Oil Company, 
Inc.; was chosen president of the East 
Texas Geological Society at the annual 
meeting. Other officers elected are: B. 
W. ALLEN, Gulf Oil Corporation, vice 
president; LYNN L. Harben, Sinclair 
Prairie Oil Company, secretary-treas- 
urer, and J. H. McQuirt, member of 
the executive committee. 


WittiaM R. ArGyte has been ap- 
pointed assistant director of the refining 
division of Petroleum Administration 
for War. Argyle is on leave of absence 
as assistant manager of refining of the 
Sinclair Refining Company, with head- 
quarters at Marcus Hook, Pennsylvania. 
He has been with Sinclair since 1920 
and prior to that was on the staff of the 
U. S. Bureau of Mines. 

a = 

KENNETH E. Cook, of the public 
relations department of the Standard 
Oil Company of New Jersey, 30 Rocke- 
feller Plaza, New York City, has been 
granted a leave of absence to join the 
public relations department of the 
Petroleum Administrator for War, in 
Washington, D. C. Cook will be en- 
gaged on a special assignment, which is 
expected to be completed within three 
months. 

Teed 

F, E. THomMpson, superintendent of 
the Warren Petroleum Corporation’s 
gasoline plant at Salem, Illinois, for the 
last three years, has been transferred to 
Madill, Oklahoma. He will be succeeded 
by C. V. Quinn, who has been trans- 
ferred from Madill. 

_ _—<o- 

Ray H. Smirn, formerly with the 
Continental Supply Company, has 
joined the Texoma Supply Company, 
Tulsa, Oklahoma, as sales representa- 
tive, it was announced by Cart J. 


_ HockENAueER, president of the firm. A 


representative with Continental seven 
years, Smith’s territory included Okla- 
homa and Kansas. 
a 

J. J. Arps has been transferred to 
Tulsa, Oklahoma, as chief engineer for 
The British American Oil Producing 
Company. Previously he was produc- 
tion superintendent for the company in 
the Gulf Coast division with headquar- 
ters in Houston, Texas. 

aie 

Joun I. YELLortrT has been appointed 
full time director of the Institute of Gas 
Technology at Illinois Institute of Tech- 
nology. He has been chairman of the 
department of mechanical engineering 
and director of war training at Illinois 
Tech. He will also take on the duties of 
educational director of the Gas Insti- 
tute. The Institute was established to 
provide a research and educational serv- 
ice for the gas industry and has expand- 
ed to an annual budget of $200,000. 
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THE WESTCO UNIBILT PUMP 

...@n extremely compact, rugged pump for general 
purpose applications at low and medium heads. Ideab 
as sump pump, pressure pump, circulating pump, etc., 
|. where space is a limitation. Capacities to 100 GPM. 
Heads to 300 ft. Both self-priming and non-self prim- 
ing types. 










THE WESTCO FLEXIBLE COUPLING PUMP 

«+. recommended for general purpose applications at 
medium and high heads. Excellent for water supply 
service, heavy duty pressure and circulating work, etc. 
Capacities to 200 GPM. Heads to 500 ft. Self-priming 
and non-self-priming types. For hot and cold liquids. 

















WESTCO CONDENSATE RETURN UNIT = 
...feturns condensate to boiler at highest possible 
temperature, effecting important fuel savings. Auto- 
matically compensates for extreme head variations, 
assuring positive return against fluctuating pressures. 
Compact, rugged. Sizes to 100,000 sq. ft. of radiation. 
Pressures to 150 lbs. 













WESTCO BOILER FEED UNIT 
...insures uniformly-even boiler feed to maintain 
highest pessible boiler temperatures with minimum 
firing. Automatically maintains uniform water level 
and steam space in the boiler, increasing boiler effi- 
ciency. Internal Make-up type for boilers to 25 HP. 
External Make-up for boilers to 750 HP. 5. 





JOSHUA HENDY IRON WORKS 
Pomona Pump Co. Division 


venve, St. Lowis 3, Missour 








RESULTS FOR SALE! 


We believe the cost of production on 
any lease can be lowered with JENSEN 
Pumping Units. We believe you'll think 
so, too, if you'll investigate. We're sell- 
ing RESULTS, 
backed by 
time and ex- 
perience — 25 
years of both. 








JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 























ESTABLISHED /869 


DEAN BROTHERS PUMPS /NC. 
/NDIANAPOL/S /ND. 


32 W. TENTH ST. 


The national synthetic rubber production 
is expected to reach over 240,000 tons at 
the end of 1943. 


Our centrifugal pump is on the job in 
several different plants helping make this 
production possible. 


Cuts are photographs of a few of the 
different pumps of which we have many 
duplicates that are operating at this time 
in synthetic rubber plants. 


We are proud to be participating in some- 
thing so vital to our war effort. 
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MACHIN 


Level Control Pilot 


HE new Hanlon-Waters Type 
1410 level control pilot is espe- 


cially designed to meet requirements 








for a level control pilot having a very 
wide “throttling range,” exact in its 





















models. 


SEND FOR THESE HANDY 
BULLETINS ON POWER 
TRANSMISSION CONTROL 


They tell and show how 
ROCKFORD CLUTCH & 
and POWER TAKE-OFF 
applications are saving power, time and 
money in a wide va- 
riety of industries, 
Give capacities, di- 
mensions and speci- 
fications. 


Rockford Drilling 
Machine Division 
Borg-Warner Corpora.ion 
1303 vireccan Ave., Rockford, Ill. 
os nee wees 





= 
toces 


feline. * Maltiple- Dise Clutches 


How Line Smashing | 
Tanks Benefit 
Engine Design 


Ingenuity and experience used in solv- 





relation to the specific gravity of the 
liquids handled in the system, accord- 
ing to the manufacturers, Hanlon- 
Waters, Inc., Tulsa, Oklahoma. It is 
important for indicating or recording 
level service where the displacement 
float is used to indicate position of level 
in vessels where highly corrosive liquids 
make continuous use of gauge glasses 
impossible. 

Wide throttling range settings are 
most important for even-flow charac- 
teristics where surge impulse elimina- 
tion raises efficiency and makes for 
better control of the system. ‘‘Snap- 
action” settings are easily made with- 


clutch probi have 





produced new developments that will 
, help American manufacturers protect 
~» future markets by designing better post- 
R war products or re-designing present 
Don't struggle with power 
., transmission problems affecting peace- 
time machines. Our engineers are 
ready to help productioneers plan 
more compact, dependable and effici- 
ent applications of 


ROCKFORD tesa CLUTCHES 
and POWER — OFFS | 


+ Over-Center and Spring-Loaded Clutches + 





SURWEL 








Power Take-Offs 
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Clinograph 
SYFO Clinograph 
E-C Inclinometer 
H-K Inclinometer 


HOUSTON, TEXAS 






out additional parts or special tools, if 
“on-off” action of control valve is de- 
sired, it is stated. 


The H-W Type 1410 level control 
pilot is for use in the refining, chem- 
ical, synthetic, gasoline, recycling, and 
power industries. Features are as fol- 
lows: (1) Specific gravity index scale 
setting from 0.10 to 2.0; (2) wide 
throttling range adjustment from zero 
to 300 percent, setting in exact relation 
to specific gravity setting; (3) long life 
bellows, operating throttle arm; (4) 
straight line pilot characteristic of pres- 
sure output to diaphragm vs. level va- 
riation; (5) simplified reversibility; 
(6) adjustment for height of level con- 
trol, and (7) “snap-action” settings on 
pilot without use of additional parts or 
special tools. Other features are wide 
swinging door giving easy accessibility 


_ to all parts, mountable on any H-W 


Type 850 displacement level control 
and equipment including the popular 
H-W Type 245 supply medium regul- 
lator. 


Sperry - Sun 
INSTRUMENTS _ 
Tell The Whole Truth 


Accuracy and reliability are all- 
| important in well survey. You 
either get a true record with a 
Sperry-Sun instrument or none at 
all. They are physically incapable 
of producing false records. 


H-K Single Shot 


M-M-O Bottom Hole 
Orientation 


K-K Whipstock 
Polar Core Orientation 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA. 
LONG BEACH, CALIF. 














OIL! 


GASOLINE! 


That's What They Need 


LET’S GIVE ’EM PLENTY OF THIS “FIGHTING POWER” 


The Petroleum Industry is now being called upon to 
perform its greatest task ... that of supplying sufficient 
quantities of oil and gasoline for invasion purposes. 
An unprecedented assignment! 

By no measure of calculations can anyone figure pre- 
cisely how much oil and gasoline will be needed to win 
this war, but the important factor is to give em all they 


need, when and where they need it, and without delay! 

The Utility Electric Power Companies have and will 
continue to cooperate to their fullest extent toward this 
end. Through their foresightedness, they have planned 
for sufficient capacity, which will help produce all the 
“fighting power” needed. Just let us know when we can 
be of greater service. Our goal is VICTORY! 


PETROLEUM SA BAS BALAMEEE LAR 

















MACHINERY and EQUIPMENT 





"Protectioneered" Motor 


FTER months of research and prac- 
tical operation in the field, Fair- 
banks-Morse has now announced a new 
type, all-purpose, continuous-duty, 
polyphase squirrel-cage induction mo- 
tor for use in all industries. 

This new motor is “protectioneered”’ 
and, according to the company, em- 
bodies many special and vital features 
that will be viewed with extreme inter- 
est by motor users everywhere. 

Constructed with the widely recog- 
nized and exclusive centrifugally-cast 
F-M Copperspun Rotor, this new mo- 


tor is fully protected against flying 
chips, falling particles, dripping liquids, 
and other industrial motor hazards, it 
is stated. The ball bearings sealed in 
cartridge-type housings minimize ex- 
pensive shut downs dué to bearing fail- 
ures. Cross-flow ventilation, a feature 
in frames 224 to 365, inclusive, is ob- 
tained by means of protected inlets and 
exhausts at each end of the motor, re- 
sulting in uniform cooling and _ the 
elimination of hot spots. 

Regardless of the position of the mo- 
tor, complete safety for the operator is 
assured because there are no moving ex- 
ternal parts, it is asserted. The frame is 





FOR SPECIAL JOBS 


The AMERICAN line of Heavy Duty Roller Bearings is not limited merely to the 
standard types that have made AMERICANS famous the world over. Special 
Roller Bearings—such as the one illustrated,— include all the advantages of 
AMERICAN Heavy Duty Roller Bearings plus additional special features to 
meet your own specifications. Our engineering knowledge, resulting from 
years of Roller Bearing experience, is yours for the asking. Consult us about 
your special needs as well as for your more usual requirements. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PENNSYLVANIA 
1718 S. Flower St., 


Pacific Coast Office... 


Los Angeles, California 


AMERICAN 






AMERICAN 


LLER BEARING 


Heavy-Duty ROLLER BEARINGS 
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cast in one piece with rib sections to 
add strength without increase in weight. 

The new motor also incorporates an 
innovation in conduit boxes. Where 
space is limited, the conduit can be 
brought up between the motor feet to 
the tapped hole in the motor frame and 
the conduit box cover assembled ftush 
with the frame. The external box is 














then discarded. When the conventional 
conduit box is used it can be mounted 
in any one of four positions. 
Complete information and motor 
demonstration can be obtained by get- 
ting in touch with your local Fair- 
banks-Morse representative or by writ- 
ing to Fairbanks, Morse and Company, 
Chicago, Illinois, for Bulletin No. 1160. 


Acquires Rights to 


Bashore Resiliometer 

Precision Scientific, Company, 1750 
North Springfield Avenue, Chicago 47, 
Illinois, announces they have acquired 
the sole manufacturing rights for the 
Bashore Resiliome- | 
ter, formerly man- 
ufactured and 
sold by Testing 
Equipment Com- 
pany, Manheim, 
Pennsylvania. 

The instrument 
measures the re- 
siliency of rubber 
and extensible 
plastic compounds 
by indicating the 
rebound of a 
weighted plunger 
dropped froma 
predetermined _— 
height. It has been found useful i in the 
development of rubber and extensible 
plastic compounds, for measuring rate 
and state of cure, for matching com- 
petitive compounds, for factory con- 
trol tests on cured samples of mixed 
batches, for factory control on uncured 
samples of mater-batches, for control- 
ling the quality of the finished product 
without destroying the product, for 
comparing heat build-up of various 
compounds, and for measuring plastic- 
ity of uncured compounds and masti- 
cated rubber. 
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A. R. Zelt Promoted 


By Oil Well Supply 

Election of Albert R. Zelt of Oil 
City, Pennsylvania, as ranking vice 
president of the Oil Well Supply Com- 
pany, Dallas, Texas, U. S. Steel sub- 
sidiary, has been announced. Zelt’s elec- 
tion occurred at a recent meeting of the 
board of directors of the company. He 
formerly was vice president in charge 
of manufacturing. 

Zelt was graduated from Carnegie 
Institute of Technology in industrial 
engineering and mechanical engineering 
in 1923. He was employed as engineer 
in efficiency in the 
engineering depart- 
ment of the Amer- 
ican Rolling Mills 
in 1923. In 1925, he 
entered the trans- 
portation business 
in Pittsburgh, even- 
tually becoming 
vice president of the 
Pittsburgh Trans- 
portationCompany. 

In 1931 he be- 
came manager of the service depart- 
ment of Oil Well Supply Company with 
headquarters at Oil City. Shortly there- 
after he was made works manager, and 
in 1941 was elected vice president in 
charge of manufacturing. 

He will make his future home at 
Dallas, Texas, where headquarters of 
the Oil Well Supply Company are lo- 
cated. Zelt is chairman of the Rotary 
Drilling Machinery Manufacturers’ 
Committee of the American Petroleum 
Institute. 





A. R. ZELT 





Jackson Appointed 
Director of Engineering 
Duncan W. Fraser, president of the 
American Locomotive Company, an- 
nounces the appointment of Lawrence 
B. Jackson as director of engineering, 
Diesel division, effective October 1. 


Jackson is a 
graduate of Stev- 
ens Institute of 
Technology, and 
after association 
with the Ameri- 
can Hawaiian §.S. 
Company as su- 
perintending en- 
gineer and with 
the Texas S. S. 
Company as plant 
engineer at the 
Bath, Maine, shipyard, and superintend- 
ent of technical division, marine de- 
partment, he became associated with 
Fairbanks, Morse and Company in 
1925. In this organization he advanced 
through the ranks from the position of 
engineer, marine applications, to the as- 
signments of assistant chief engineer 





L. B. JACKSON 
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and chief engineer of the Diesel bh? 
sion, manager, marine Diesel sales, in 
Chicago, and manager, New England 
(sales) branch at Boston, to the posi- 
tion of manager of engineering in 1936. 


Made Chemical Engineer 
By Universal Atlas 


Appointment of F. P. Diener, assist- 
ant general chemist of the Universal 
Atlas Cement Company, as chemical 
engineer for that organization, has 
been announced, by officials of this 
United States Steel Corporation subsid- 
iary. 


~ gr os 


Diener, a graduate of Lehigh Uni- 
versity, joined the company’s staff as 
an analytical chemist at the Nor- 
thampton plant in 1924. 

Actively engaged since that time in 
chemical, analytical, and engineering 
work, he was particularly concerned 
with the starting of operations at the 
plant of the Universal Atlas Cement 
Company at Waco, Texas. 

Other appointments announced by 
the company included that of G. L. 
Lindsay, engineer of tests, to the posi- 
tion of assistant director of tests and 
research; and C. L. Davis, assistant en- 
gineer of tests, to engineer of tests. 
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with REILLY PIPE ENAMEL 


* Pipe lines coated with Remtty Enamel 
are exceptionally free from costly service 
interruptions. The tough, durable REILLY 
coating gives dependable protection against 
corrosion from all causes, is highly resistant 
to abrasion and soil stress, and is unaffected 
by extremes of temperature. The ability of 
REILLY Enamel to give dependable, low- 
cost protection under all conditions of service 
has been proved over a long period of years. 


Booklet describing RE1LLY Protective Coatings 


will be sent on request. 


REILLY TAR & CHEMICAL CORPORATION 


2513 S DAMEN AVENUE, CHICAG 


SEVENTEEN 


1943 


PARK MINNEAP 
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MebUwal PUMPS 


fox the Petroleum Industry 
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The McGowan Pump Division of the Leyman Mfg 
Corp., since 1852, has been farnous for accurate 
workmanship and denendable service. An experi 
enced Engineering department is available for in 
formation on installations and requirements. Highly 
efficient and ruggedly constructed McGowan Pumps 


\ have the ability to stand up year-in and year-out 


| . 
under severe service conditions 


LEYMAN MANUFACTURING CORP. 
The JOHN H McGOWAN Go. DIVISION 
59 CENTRAL AVE CINCINNATI. OHIO 
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Studies in Arc Welding—Design, Manufacture and Con- 
struction. Published by The James F. Lincoln Arc Welding 
Foundation, Postoffice Box 5728, Cleveland, Ohio. Pages, 
1295. Price, $1.50 postpaid in the United States, $2 elsewhere. 

Ninety-eight outstanding papers on arc welding, submitted 
by trained technicians and engineers in The James F. Lincoln 
Arc Welding Foundation’s 1940-42 Industrial Progress Award 
Program, have been edited and published in what is said to be 
the most comprehensive and complete collection of design 
studies on arc welding published since the Foundation’s first 
volume was issued in 1939. 


The volume is the result of the careful editing of papers on 
arc welding practice representing the work of 113 engineers, 
designers, works managers, superintendents, executives, fore- 
men, and other technicians, each of whom applied himself in- 
dividually to a specific design study involving arc welding. 

Studies in Arc Welding will provide engineering, technical 
and trade schools with a tremendous amount of authentic arc 
welding design applications, together with welding data that 
may be translated into new applications. 


There are 1007 illustrations, the majority of which are 
actual photographs of welding procedures. Each study in- 
cludes designs, calculations, procedures, and other pertinent 
information that show how the advantages attributed to arc 
welding are obtained. 


“One of the chief contributions that this volume will make 
in our industrial progress,” the Foundation award jury states, 
“lies in what the studies point out as the economies of modern 
arc welding. Hundreds of millions in dollars could be saved by 
adopting arc welding in the design and manufacture of many 
steel products. Studies in Arc Welding makes available the 
knowledge of many engineers who support this view.” 


The contents of the book are arranged in nine sections with 
98 chapters. Each chapter covers a specific design subject; each 
section covers a particular field. They are automotive, air- 
craft, railroad, water craft, structural, furniture and fixtures, 
commercial welding, containers, and machinery. 





O-C-T Capitalization Increased 


Oil Center Tool Company, Houston, Texas, manufacturer 
of drilling control and completion equipment for oil and gas 
wells, has increased its capitalization from $360,000 to 
$500,000, it was announced recently. 

The increase, second in five years, is the result of the com- 
pany’s growing business, it was explained. 

Officers of the company are A. J. Penick, president and 
general manager; H. D. Start, vice president and plant man- 
ager, and B. V. Fisher, secretary-treasurer. 





J. L. Tildsley, Jr., Dies 


John Lee Tildsley, Jr., manager of the Chicago branch of 
Reilly Tar and Chemical Company, Indianapolis, Indiana, died 
in Chicago September 26. He was 44 years old. 


Tildsley attended Riverdale School and Exeter Academy and 
was graduated in 1919 from Harvard University. He served 
as a second lieutenant in the Coast Artillery in the first World 
War. In 1928 he joined the International Combustion, Tar 
and Chemical Company, and when that company was merged 
with the Reilly Tar and Chemical in 1933, Tildsley was sent ° 
to Chicago as manager for the Reilly organization. 


Surviving are his parents and a sister. 
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Used Draw-works — 
RECONDITIONED LIKE NEW 
— by Hunt 


For a fraction of the cost of a new draw- The 9” draw-works pictured above was 
works, we can rebuild your old style unit oil-bathed in our Houston plant. Our 
into a modern, oil-bath draw-works, Jennings and Harvey, La., shops are also 
ready for new rig service. Changes, in- fully equipped for draw-works recon- 
cluding all necessary replacements, made ditioning. 

to your specifications. 


“A BUSINESS BUILT ON SERVICE” 


FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 
Jennings, Shreveport, Harvey 


‘ oniae HUNT TOOL COMPANY 


W-K-M Company, Inc. 


74 Trinity Place, New York City HOUSTON, TEXAS, U.S. A. 
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t | worn valves, valve 


parts and pump sleeves can be recondi- 
tioned to outperform new factory parts 
by a simple oxyacetylene welding ap- 
plication using Stoody 6. This new 
Stoody alloy, composed principally of 
cobalt, chromium and tungsten, will not 
oxidize—even under intense heat, has 
high impact strength in relation to its 
hardness, offers excellent resistance to 
abrasive wear, and is perhaps the easi- 
est of all hard-facing alloys to apply. 
Stoody 6 is highly efficient for hard- 
facing new or old internal combustion 
exhaust valves, gate, globe and angle 
valves, hot oil pump sleeves, etc. 





STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 
Stop wear... Eliminate Repair 
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Steinkamp Promoted 

W. H. Stein- 
kamp has been 
appointed assist- 
ant general sales 
manager of the 
Brown Instru- 
ment Company, a 
division of Minne- 
apolis - Honeywell 
Regulator Com- 
pany. During the 
last 13 years 
Steinkamp repre- 
sented the Brown 
company in New York, Buffalo, Cleve- 
land, and Pittsburgh, where he served 
as branch manager. He will make his 
headquarters at the company’s main of- 
fice in Philadelphia, Pennsylvania. 


W. H. STEINKAMP 


Award Renewed 

Beaumont Iron Works Company, 
Beaumont, Texas, recently received no- 
tice from C. C. Bloch, Admiral, U. S. 
Navy, chairman of the Navy Board 
for Production Awards, to the effect 
that the board had granted a renewal 
of the company’s Army-Navy “E” 
Award for an additional period of six 
months dating from July 29, 1943. 

Beaumont Iron Works Company was 
awarded the Army-Navy “E” for out- 
standing production of war material 
on February 12 of this year. 





Record Recognized 

For many years the Jersey City shops 
of The M. W. Kellogg Company have 
been fabricating heat transfer equip- 
ment. Early in the Liberty ship pro- 
gram, this plant was designated by the 
U. S. Maritime Commission to build 
main condensers for Liberty ships. The 
one-thousandth condenser was com- 
pleted and shipped during the last week 
in August. 

The first of these units were fabri- 
cated and assembled in a remarkably 
short time. Since then the Jersey City 
plant has worked continuously to pro- 
duce these condensers to meet the 
schedules of the Maritime Commission, 
a schedule that has involved shipment 
of as many as 100 condensers in one 
month. These shipments were for many 
points in the United States. For in- 
stance, of the first ten condensers com- 
pleted, five were shipped to the Pacific 
Coast and five to the Atlantic Coast. 

Shipment of the one-thousandth con- 
denser represents the speediest and 
greatest amount of main condenser 
heating surface ever completed in any 
plant in the country, officials of the 
company assert. 

Recognition for this outstanding 
production achievement was made by 
the United States Maritime Commis- 
sion with the award of the “Gold Star” 
to The M. W. Kellogg Company. 
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WALL CLEANING 
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...and MOVE THE CASING 
WHILE CEMENTING 


By mounting B and 
W Wall Cleaning 
Guides on the casing 
slightly below, through 
and above the produc- 
tive sections which are 
to be gun perforated, 
continuous centering is 
assured throughout 
these critical sections. 
The strong, torque 
spring action of the 
multiple wires forming 
the guides holds the 
casing definitely in the 
center of the hole. 





By raising and 
lowering the guide- 
equipped casing while 
circulating and ce- 
menting, the annulus 
between the casing 
and formation is freed 
from rotary mud and 
mud cake, and a per- 
fect bond is secured 
between cement and 
formation. 


Band W Wall 
Cleaning Guides... 
(1) Scratch off Mud 
Cake; (2) Center the 
Casing; (3) Prevent 
Channeling, and (4) In- 
crease Successful Com- 
pletions. 








BRUCE 
BARKIS 


Biz-:.W, 


KENNETH 
WRIGHT 


Wd Couapletion Speeiabesls 


WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH, CALIFORNIA 
TELEPHONE: LONG BEACH 4.8366 


GULF COAST 
305 M. AND M. BUILDING 


HOUSTON, TEXAS 
TELEPHONE: PRESTON 9783 
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Rowan Heads Drillers 


A. H. Rowan, Houston and Fort 
Worth, Texas, drilling contractor, was 
elected president of the American Asso- 
ciation of Oil Well Drilling Contrac- 
tors at the annual convention in Hous- 
ton this month. He succeeds N. H. 
* Wheless. 

Other officers named were: H. L. Sul- 
livan, Tulsa, Oklahoma, vice president 
at large; J. E. Warren, Midland, Texas, 
vice president for rotary tools; Ben M. 
McGraw, vice president for cable tools; 
John Chapman, Houston, vice president 
for the Gulf Coast; Harry S. Connelly, 
Wichita, Kansas, vice president for 
Rocky Mountains; Cyrus Bell, Los An- 
geles, vice president for California; C. 
M. Ashby, Grand Haven, Michigan, 
vice president for Illinois and Michigan; 
K. B. Knox, Houston, vice president 
for well servicing; Harry W. Bass, Dal- 
las, treasurer, and Brad Mills, Dallas, 
secretary. 





Discuss Postwar Program 


Field executives, company engineers, 
and management personnel of Kobe, 
Incorporated, recently attended a 
meeting of all Mid-Continent division 
executives at division headquarters in | 
Oklahoma City, Oklahoma. The meet- 
ing was called for the purpose of re- 
viewing technical and operating devel- 
opments during the previous year and 
laying groundwork for the company’s 
postwar program. 

Factual information from the field 
organization as it pertained to the use 
of the company’s hydraulic pumping 
system and its importance to pumping 
Operations in the war and postwar per- 
iod, were principal topics. 

Members of the organization attend- 
ing the meeting were: H. K. Browning, 
general sales manager; S. M. Huffman, 
plant manager, and R. F. McArthur, 
chief engineer, from the company’s 
home office at Huntington Park, Cali- 
fornia. Others in attendance were: V. 
T. Kirkhuff, chief sales clerk, division 
sales office; W. C. Gilmore, district 
manager, East Texas district; W. L. 
Smith, stores manager; E. O. Layman, 
field engineer; R. J. Lyons, district 
manager, North Texas district; C. E. 
Edwards, field representative, Wichita 
Falls, Texas; J. S. Williams, division 
office manager; H. W. Wilson, district 
manager, Oklahoma district; E. T. | 
Harrison, district manager, Illinois dis- | 
trict; J. J. Prichard, district manager, | 
Kansas district; C. E. Buchner, district | 








manager, Gulf Coast district; M. L. | 
Walraven, Jr., district manager, Tulsa | R A [ D W | N ~ be | L L C 0 . 


district; R. A. Hammond, purchasing 
agent; R. A. Feemster, division sales 
manager; R. G. Ralph, division man- 


ager, and H. K. Ihrig, manager tech- | NEW YORK, N.Y. © CHICAGO, ILL. © KALAMAZOO, MICH. * HUNTINGTON, IND. 


nical service department. | 





--- AN INSULATION LINER 
for pipes under pressure at 
temperatures above 1000°F 


Standard carbon steel pipe begins to lose 
strength rapidly at temperatures above 650° F. By the time 
working temperatures of 1000° F are reached, allowable 
stresses must be lowered radically. 


Insidline is the practical answer to industrial processes that 
require the use of piping under these conditions. Insidline 
eliminates the necessity of making costly special pipe. It 
makes it possible to design pipe systems with much less 
expensive, and less elaborate, allowances for expansion. 
In many cases, it replaces external insulations. 


Installations in pipe 36” 1.D. and under, are made with a 
cartridge type Insidline that is assembled first and then 
drawn into the pipe. In larger diameters, a panel type is 
used which is irae built-up on the inside of the pipe. In 

= both types, the insulation liner is held in 
place without excessive hot-spots on the 
outer pipe, and with proper allowances 
for expansion and contraction. 


Insidline is low in first cost, and high 
in operating efficiency, when compared 
with any other method of constructing 
high-pressure, high-temperature piping. 





Send for this booklet describing Insidline in full detail 


563 KLAGG AVE. - TRENTON 2, N. J. 
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OIL GAGING STEEL TAPES 


‘tape with the new 
} Chrome Clad line. Its’ 
 W9HE easy to read against 
Q@MBR the satin chrome sur- 
face that won't rust, 
crack, chip or peel, 
The six ounce bob No. 
4588 is solid brass. 
Write for free Cat- 
alog No. 12 and 
see the tapes at 





J 


SAGINAW, MICHIGAN 


TAPES - RULES . 


New York City 


PRECISION TOOLS 
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Dr. Scott to Staff of 
Industrial Engineering Co. 


Dr. Gordon N. Scott, consultant in 
corrosion mitigation, has joined the ex- 
ecutive staff of Industrial Engineering 


Company in the capacity of consulting - 


engineer in charge of research and 
development. Industrial Engineering 
Company is the manufacturer and ap- 
plier of Somastic pipe coating. Central 


GORDON N. SCOTT 


plants are maintained at Houston, 
Texas, and Wilmington, California, 
with offices at Houston, Wilmington, 
Bartlesville, Oklahoma, Los Angeles, 
and San Francisco. 


Dr. Scott has been engaged continu- 
ously in research concerned with cor- 
rosion prevention since April, 1928. 
After earlier activities in Hawaii and 
as research chemist for The Mid-Conti- 
nent Petroleum Corporation, Dr. Scott 
in 1928 was appointed research asso- 
ciate at the National Bureau of Stand- 
ards, Washington, D. C., in conjunc- 
tion with the study of corrosion miti- 
gation and nationwide tests of protec- 
tive coatings instituted by the Corro- 
sion Committee of the American Petro- 
leum Institute. This work occupied him 
until December, 1934, after which he 
served the corrosion committee of the 
A. P. I. as pipe line technologist, mak- 
ing his headquarters at Dallas while 
correlating information on pipe line 
corrosion for the Institute. 


Since January, 1936, he has been a 


consulting engineer with headquarters 
in Los Angeles. 





Heads Pittsburgh Divisions 


The appointment of Thomas I. Phil- 
lips, vice president of the Westinghouse 
Electric and Manufacturing Company, 
as head of the company’s Pittsburgh 
divisions has been announced by George 
H. Bucher, president of the company. 
Phillips, who entered the employ of 
Westinghouse in 1915 as a tool maker, 





succeeded A. C. Streamer who was 
named assistant to the president. 





Tube Turns Opens Offices 


Opening of two new West Coast 
offices for Tube Turns, of Louisville, 
Kentucky, has been announced. T. H. 
Pike, Jr., district manager for the Pa- 
cific Coast area, may now be reached at 
2611-12 Russ Building, San Francisco. 

Since October 15 a second office has 
been maintained in Room 422-A, Smith 
Tower Building, Seattle 4, Washington. 
In this office John M. Hartley, formerly 
of the Los Angeles office, will handle 
matters pertaining to Washington, Ore- 
gon, and British Columbia. The tele- 
phone is Main 2778. 

The Los Angeles office was closed 
October 15. 





To Houdry Process Corp. 


Eugene J. Houdry, president Houdry 
Process Corporation, announces the ap- 
pointment of Frank P. Tighe as direc- 
tor of public relations and advertising 
for the Houdry Process Corporation, 
Wilmington, Delaware. 


Tighe already has assumed his new 
duties after spending a year and a half 
in the Press Division of the Office of 
Censorship, Washington, D. C., han- 
dling advertising and articles on indus- 
trial subjects. 

Born in Colwyn, Pennsylvania, 39 
years ago, Tighe was educated in the 
Philadelphia schools. His earlier experi- 
ence included 12 years on the advertis- 
ing and editorial staffs of the Chilton 
Company, publishers of business papers. 
Tighe also has worked as publicity rep- 
resentative for Roche, Williams and 
Cunnynghan, Inc., advertising agency, 
handling public relations for the Stude- 
baker Corporation and Bendix Auto- 
motive Products Corporation. Before 
going to the Office of Censorship upon 
its establishment, he had been general 
manager of the Philadelphia Automo- 
bile Trade Association. 





Third Renewal Navy “E" 


Among the first to receive the Navy 
“E” early in 1942, Farrel-Birmingham 
Company, Inc., has received its third 
renewal for continued excellence in the 
production of equipment for the Navy. 

Each of the company’s three plants, 
at Ansonia and Derby, Connecticut, 
and Buffalo, New York, is now priv- 
ileged to fly the Navy “E” burgee with 
three white stars, indicating the receipt 
of this award for. four consecutive six- 
month periods. 
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Cletrac Receives 
Army-Navy "E" Award 


For excellence in production and out- 
standing production achievement, the 
personnel of The Cleveland Tractor 
Company, Cleveland, Ohio, was 
awarded the Army-Navy “E” at a col- 
orful and impressive ceremony. 


The award was conferred in recogni- 
tion of the company’s noteworthy con- 
tribution to the war effort, not only in 
the development and production of spe- 
cialized crawler tractors built for the 
Air Corps, but for outstanding produc- 
tion of its standard product as well as 
the parts for tanks, Bofor anti-aircraft 
guns, and half-trac cars. 


It is interesting to note that The 
Cleveland Tractor Company as far 
back as 1922 had perfected a high- 


speed military crawler vehicle, and has 





Years Don't 
Determine Boiler 
Age or Efficiency 


Young boilers may be old—old boilers 
may be young. Scale and corrosion cut 
their life and efficiency. 


keeps them young and productive. It 
removes and prevents scale and corro- 
sion in absolute safety while your 
equipment operates.” 


It can be “professionally"’ applied by 
a novice, regardless of water or oper- 
ating conditions. Water analyses are 
obviated and time-out for shut-downs 
diminished. 


Data on many 
years of suc- 
cessful use by 
outstanding com- 
panies is yours 
on request, and 
without obliga- 
tion. 






**The 
Entirely 
Different Boiler 
and Engine Treatment’’ 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 











Sa 





Renew Your 


Subscription Promptly! 
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worked on similar vehicles since that 
time. Long before Pearl Harbor the 
Cletrac plant was in production of 
high-speed tractors, and after Pearl 
Harbor the company went out 100 per- 
cent for war work. 


The presentation of the “E” award 
was made by Lt.-Col. T. H. Eichoff and 
received by L. H. Grutsch, works man- 
ager, and V. O’Neal, representing em- 
ployees. 


The “E” pins were presented by Lt. 
Commander J. P. Sturgis of the U. S. 
Naval Reserves, assisted by Sgt. Arthur 
E. Sizer, U. S. Army, a veteran of the 
African campaign, now on sick leave. 


The “E” pins were accepted by a 
group of five of the oldest employees. 
Frank J. Lausche, Cleveland’s mayor, 
introduced the speakers. 





Westinghouse Official 


Election of Gwilym A. Price, of 
Pittsburgh, as a vice president of the 
Westinghouse Electric and Manufac- 
turing Company, Pittsburgh, Pennsyl- 
vania is announced. 

Price was formerly president of the 
Peoples-Pittsburgh Trust Company. At 
Westinghouse his responsibilities will 
include settlement of war contracts. 











} AVAILABLE IN STOCK 








RUBBER HOSE 


All Types and Sizes for Use on 


LOADING RACK, OXY-ACETYLENE 
WELDING, COMPRESSORS, STEAM, 
OIL, SUCTION, WATER, FIRE, PAINT, ETC. 


see page 576 Composite Catalogue 


Furnish Details of Your Requirements . . 





62-64 PARK PLACE 
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RUBBER BELTING 


HEAVY DUTY — SILVER DUCK — 
SQUARE EDGE 
A.P.1. SPECIFICATIONS 
Furnished in All Required Lengths 








FORMATION TESTER PACKER ELEMENTS 


. Prompt Quotations . . . 


Width Ply Width Ply 
x 6 14” x 6 
10” x6 16” x6 
12” x6 18” x6 





(Other Sizes Available) 


immediate Deliveries 


CARLYLE RUBBER CO., Inc. 


NEW YORK 7, N. Y 
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THREE FULLY 
PROVEN FEATURES 


The post-war era may be years 
—or only a few short months 
away. The tides of battles and 
Nations are running faster and 
faster. Peace may fall upon 
us with a shattering sudden- 
ness. In the less hurried days 
of peace, the buying of machinery and equip- 
ment is sure to be upon a more keenly exact- 
ing basis. It is then that Layne's three great 
and fully proven features—Quality, Efficiency 
and Reliability, will reach new heights of ap- 
preciation. 


Building Turbine Pumps and Well Water 
Systems requires skill, patience, knowledge 
and experience. In all of these attributes, 
Layne leads the world. That leadership is 
today, and has long been many times greater 
than that of any competitor. Such a record 
cannot be discounted. 





Mi 


Layne Turbine Pumps and Well Water Sys- 
tems are built with the utmost precision and 
from the world's finest and most practical 
materials. They offer the highest in effi- 
ciency, longest years of life, lowest upkeep 
cost and the most reliable service. 


For illustrated literature, address Layne & 
Bowler, Inc. General Offices, Memphis 8, 
Tennessee, 


apes senee COMPANIES: Layne-Arkansas Co., 
tuttgart, Ark. * Layne-Atlantic Co., Norfo Ik, 
va * t—9 -Central Co., Memphis, ‘Tenn. 
Layne-Northern Co., Mishawaka, Ind. * Cue 
Louisiana Co., Lake Charles, La. * Louisiana 
Co., Monroe, La. : 
New York City x Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus. Ohio 
* Layne-Texas Co., Hous ’ La: 
b tae 5 Co., Kansas City, Mo. * 
. of Minnesota, Minneapolis, Minn. * Interna 
Cena! Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for every Municipal and Industrial Need 
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Oil Well Supply 
Again Honored 


Continued good work in the produc- 
tion of war equipment: for our armed 
forces has won new Army and Navy 
recognition for the men and women at 
Oil Well Supply Company’s Imperial 
Works, Oil City, Pennsylvania. 

Headquarters for Oil Well Supply 
Company are at Dallas, Texas. Fred F. 
Murray of Dallas recently was elected 
president of the company. 

A letter from Under Secretary of 
War Robert P. Patterson informed the 
employees at this U. S. Steel plant that 
they had received for the second time 
the Army-Navy Production Award 
“for meritorious services on the pro- 
duction front.” 

“You have maintained the high 
standard that you set for yourselves 
and which won you distinction more 
than six months ago,” his message said 
in part. ““You may well be proud of 
your achievement.” 

The white star, which the renewal 
adds to the plant’s “E” pennant, is a 
symbol of appreciation from the men 
and women in uniform for the con- 
tinued and determined effort and pa- 
triotism shown by workers on the home 
front. 

Responding to Under Secretary Pat- 
terson’s letter, E. H. Roos, Imperial 
Works manager, said on behalf of the 
plant: 


“The employees and management are 
proud of receiving the notification that 
a white star is to be added to our Army- 
Navy Production Award flag. We will 
continue our earnest efforts to merit an 
additional white star.” 





J. V. E. Dickson Dies 


J. V. E. Dickson, engineer with E. B. 
Badger and Sons, Boston, Massachusetts, 
for the last 17 years, died of a heart 
attack, September 28, in Cleveland 
where he had been since July, 1942, in 
connection with work being done in the 
field of aviation gasoline. 


Prior to going to Cleveland, Dickson 
had designed and operated plants for 
the petroleum industry in various parts 
of the United States, in Mexico, and in 
England. 

Born in 1894 at Wroxeter, Ontario, 
Dickson had received his final papers as 
a naturalized citizen of the United 
States only a few days before his death. 

He was a graduate of the University 
of Toronto and during World War I 
was connected with the Bethlehem Steel 
Company. 

Dickson was a member of the Amer- 
ican Chemical Society and the American 
Institute of Chemical Engineers. 


Burial was October 1 in Cleveland. 


THE 















OO k for the oh Arm-and-Hammer 


ARMSTRUNG BROS. 


CHAIN TONGS 


ARMSTRONG CHAIN 
TONGS have been engineered to 
overcome the weaknesses discov- 
ered in ordinary tongs. They are 
stronger, last longer and are more 
convenient. 

Jaws are drop forged, with milled 
teeth, are heat-treated and extremely 
tough. They have inner 4 which in- 
crease the bearing on the ar and also 
prevent chains from jamming. Other 
strength features include forged handles, 
large hardened steel bolts, alloy steel 
shackles and proof-tested chains. 

ARMSTRONG BROS. Tongs come in 
all standard types, each in all sizes. 


Write for Catalog. 
ARMSTRONG BROS. TOOL CO. 








The Too! Holder People 


331 N. FRANCISCO AVE CHICAGO, U.S.A 
Eastern Warehouse & Sales: 199 Lafayette St., New York 





For QUICK, ACCURATE TESTS 


Use CURTIN CENTRIFUGES 


No. 3420 

15 c.c. ma- 
chine .... 
Cranks and 
heads inter- 
change- 
able with 
100 c.c. ma- 
chines. 





Simple in design . . . Ruggedly 
. built... Require no special care 
.-» Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.T.M. Standard 
Method D-96-40 and A.P.I. Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 


W-H: N«CO. 
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New Valve Plant in 
Operation 


Completely equipped with the most 
modern precision equipment for the 
manufacture of cast-steel valves, in 
keeping with the exacting standards of 
design and construction maintained by 
the company since its inception sixty 
years ago, the new plant of the Ohio 
Injector Company at Wadsworth, Ohio, 
now is in full production. 

The new plant contains a quarter 
million square feet of floor space. Pro- 
duction includes the complete range of 
gates, globes, angles, and checks in the 
150 lb. series, with the 300 Ib. series 
soon to be in production, followed by 
valves in the 400 and 600 Ib. series. 

All OIC cast steel valves feature the 
same design and construction as stand- 
ard OIC bronze and iron valves, and in 
addition, stress an important and ex- 
clusive patented OIC feature that facil- 
itates repacking under pressure. 

The new OIC executive office build- 
ing at Wadsworth, also recently com- 
pleted, flies the first Army-Navy “E” 
flag awarded for outstanding achieve- 
ment in the production of war goods. 





Jack Knebel Promoted 


Southern Supply Incorporated, of 
Wichita, Kansas, announces the ap- 
pointment of Jack A. Knebel as general 
manager of the Process Equipment Di- 
vision of Southern 
Supply Incorpo- 
rated, Tulsa, Ok- 
lahoma. For the 
last five years 
Knebel has been 
general manager 
of the Resale Prod- 
ucts Department 
of the Joseph A. 
Coy Company. 

The Process 
Equipment Divi- 
sion is a new de- 
partment of equipment and engineering 
service established by Southern Supply 
Incorporated. As a member of the firm 
Knebel will offer to Mid-Continent pur- 
chasers a complete line of process equip- 
ment, together with general supply 
lines. He will act in an engineering ca- 
pacity to all departments of Southern 
Supply involving process and mechan- 
ical equipment problems. The Process 
Equipment Division will represent a 
number of nationally known petroleum 
industry equipment manufacturers. 





J. A. KNEBEL 





Appointments Announced 


John Hauerwaas, newly appointed 
president of United States Steel Prod- 
ucts Company, formerly Boyle Manu- 
facturing Company, announces organ- 
ization changes in this U. S. Steel sub- 





sidiary, including appointments to ex- 
ecutive positions. 

The plants formerly operated by 
Boyle Manufacturing Company are now 
operated by the Boyle Manufacturing 
Divisions of United States Steel Prod- 
ucts Company. The plants recently ac- 
quired from The Petroleum Iron Works 
Company near Sharon, Pennsylvania, 
and at Beaumont and Port Arthur, 
Texas, are now operated by the Petro- 
leum Iron Works Division of United 
States Steel Products Company. 

The appointments announced were 


those of T. McGahan, vice president 
and general manager of sales and A. E. 
Klieves as vice president in charge of 
operations of the Boyle Manufacturing 
Division. At the same time J. A. Con- 
nelly was appointed vice president and 
general manager and William I. Hanra- 
han, vice president of the Petroleum 
Iron Works Division. 

On or about November 1, 1943, tem- 
porary executive offices will be estab- 
lished by the United States Steel Prod- 
ucts Company at 30 Rockefeller Plaza, 
New York City. 

















\ 





NO WATER 
/| WANTED 








P| «he 
| lk Il Mk; om cael 


Y| Producing Zone |’. | 





WATERLESS DRILLING 


The only way to eliminate water blocking 
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Black Magic offers the only way to eliminate water blocking, mudding-off, swabbing, 
bailing and loss of production while cleaning up. Forms thinnest cake, + or —1/64”. 


OIL BASE DRILLING FLUIDS CO., 1616 Santa Fe Ave. 21, Los Angeles, Calif: 


BLACK MAGIC 


OIL BASE DRILLING FLUID 
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FROM WASHINGTON 





Closer Well Spacing Permitted 


Greater development of oil fields in 12 south- 
western Michigan counties will be possible as a 
result of an order issued by Petroleum Admin- 
istrator for War Harold L. Ickes. 

In an amendment to a formal order (Supple- 
mentary Order No. 7, amended, to Petroleum Ad- 
ministrative Order No. 11), closer oil well spac- 
ing patterns are permitted with a view to tn- 
creasing the number of producing wells in that 
section. 

The administrator said that the action was 
taken to provide additional production capacity 
close to the important refining, industrial, and 
consuming centers of the middle west. 

He also pointed out that under the closer spac- 
ing provisions of the amended order, operators 
will find it easier to develop their oil properties, 
as the producing formations in southern Michigan 
are in most instances irregular. 


Highlights of the order, as outlined by Deputy 
Administrator Ralph K. Davies, are: 
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The supplementary order continues to affect 
producers in Allegan, Barry, Berrien, Branch, 
Calhoun, Cass, Kalamazoo, Kent, Muskegon, Ot- 
tawa, St. Joseph, and Van Buren counties, Mich- 
igan. . 

An oil well may be drilled on a 10-acte tract, 
provided the well does not exceed 1,400 ft. in 
depth. Previously the order established a 20-acre 
spacing pattern les wells of 2000 ft. or less. 

If an oil well is drilled to a depth of 1400 to 
2500 ft., a 20-acre spacing pattern will prevail. 

The 40-acre spacing pattern (as defined in Pe- 
troleum Administrative Order No. 11) will apply 
to all wells drilled to depths greater than 2500 
ft. This provision will not affect present opera- 
tions, however, as no fields in the affected coun- 
ties produce at those depths. 


Now, a well may be drilled at a point 300 fe. 
from the nearest unconsolidated properties. Pre- 
viously, a 330 ft. limit was required. 
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HANDS THAT WILL 
COME BACK 


War scarred hands—deserving hands— 


wilt be coming back. 


It is our job, and your job, to see to it that 


those hands that protected us do not suf- 


fer the humiliation of idleness. 


HILL-HUBBELL’S postwar plans are being 
readied for action! 


HILL-HUBBELL Steel 
Pipe Protection is 
applied at these 

leading mills: 


Jones and Laughlin 
Steel Corporation 


National Tube 
Company 


Spang Chalfant, Inc. 


As always, since our beginning in 1928, 
we shall continue to provide you with 
Steel Pipe Protection of real quality. 





GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. + Division - Cleveland, Ohio 
- EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.° 
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Priorities Assistance Given on Casing 
and Tubing 


Oil operators in Illinois and parts of Indiana 
and Kentucky may now use priorities assistance 
in obtaining casing and tubing to be used in drill- 
ing and completing wells that conform to the 
provisions of Supplementary Order No. 5 to Pe- 
troleum Administrative Order No. 11, under the 
terms of an amendment to Supplementary Order 
No. 5, issued by the Petroleum Administration 
for War. 


Formerly such wells could be drilled only if 
casing and tubing were from stocks on bend or 
were acquired without the use of priorities as- 
sistance. Priorities assistance has always been 
permissible for obtaining materials other than 
casing and tubing and this provision remains 
unchanged. 


_ The amended order also eliminates the neces- 
sity of filing certain completion reports required 
for wells drilled pursuant to the order. 

Supplementary Order No. 5 to PAO No. 11 
has replaced the provisions of the former War 

Production Board M-68-5, but many operators 
in the affected area still refer to it as M-68-5. 





Petroleum Industry Asked 
For Scrap Metal 


Petroleum Administrator for War 
Harold L. Ickes has called upon the oil 
industry to contribute at least 180,000 
tons of scrap metal to the national scrap 
pile during the three months’ period 
ending in December. 

The request was made in conjunction 
with the salvage drive that began on 
October 1 under the direction of the 
salvage division of the War Production 
Board. 


In a statement addressed to all 
branches of the petroleum industry, 
Administrator Ickes said: 


“The War Production Board is now 
conducting a salvage drive to collect 
9,800,000 tons of industrial scrap metal 
to assure a steady flow of scrap iron and 
steel to the mills. At least 180,000 tons 
must come from the oil industry. 


“Petroleum operators know the im- 
portance of maintaining stocks of ma- 
terials for essential operations. It is only 
proper that the industry provide its 
share of scrap to the victory scrap banks 
being established throughout the coun- 
try. 

“J have no doubt that the oil indus- 
try will do everything possible to meet 
its quota of 180,000 tons of scrap for 
the last three months of 1943.” 


Deputy Administrator Ralph K. Da- 
vies said that the petroleum industry 
should have no difficulty in meeting its 
quota. He pointed out that in July oil- 
men had collected 42,600 tons of scrap 
metal. 


Davies said: 


“If the industry can contribute that 
much scrap metal to the salvage drive 
in one month—a month in which no 
special effort was made to find scrap— 
then there should be little difficulty in 
collecting at least 180,000 tons for the 
three-months’ period ending next De- 
cember.” 
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Nomads Hear 
Interesting Speakers 


Postwar conditions and naval action 
in the Pacific were the topics discussed 
at the last regular monthly meeting of 
the Los Angeles Chapter of Nomads. 
There were 65 Nomads and guests in 
attendance, which was preceded by a 
“get-together” and dinner. 


The master of ceremonies for the eve- 
ning was Earl Cater, who introduced 
the first speaker, Walter E. Elieson of 
the United States Department of For- 
eign and Domestic Commerce. Elieson’s 
subject was “Markets After the War” 
and in his talk the many factors that 
will be of vital influence in the conduct 
of postwar business were touched upon. 
After the address numerous questions 
of interest to the oil equipment industry 
were answered by the speakef. 

The next speaker, Al Brick, who was 
head of Fox Movietone News in Hono- 
lulu at the time of the bombing of Pearl 
Harbor, preceded his talk with motion 
pictures (in-sound) of the bombing. 
After discussing this attack, Brick told 
of his experiences with the Navy in the 
battles of Midway, Bismark Sea, and 
Coral Sea. At times, in addition to his 
photographic work, he served as gunner 
and radio man. Before getting back to 
this country he spent some time on 
Guadalcanal. 


Among the foreign guests at the 
meeting were his Excellency, Jorge Zel- 
ledon, secretary of the interior of Costa 
Rica, and Hon. Carlos Grimm, vice 
consul of Mexico. 





National Supply 
Personnel Changes 


R. W. Gordon, manager of the Texas 
division of The National Supply Com- 
pany, on October 1 assumed the duties 
of manager of oil field sales with head- 
quarters at Toledo, Ohio. Gordon has 
been affiliated with the company since 
1917 and formerly served as division 
sales manager of National’s Mid-Con- 
tinent organization at Tulsa, Okla- 
homa. 

James M. Thompson, Texas tubular 
manager at Fort Worth, succeeds Gor- 
don as manager of the Texas division. 
Thompson became affiliated with Na- 
tional in 1940 after a tenure of six years 
of service with the Norvell Wilder Sup- 
ply Company as their representative in 
Texas and Oklahoma. 





Water Disposal Symposium 


A symposium on oil field waters and 
oil field brine disposal is being planned 
to take the form of a joint meeting of 
the Houston, East Texas, Austin, and 


College Station sections of the A.I.M.E. 
to be held at the Stephen F. Austin 
Hotel in Austin in connection with the 
annual fall meeting of the Texas Acad- 
emy of Science, November 12, 1943. 
The following members of the Insti- 
tute will take part in the program: 
Charles Warner, chairman, Petroleum 
Section, Houston Oil Company; W. S. 
Morris, East Texas Salt Water Associ- 
ation; L. H. Dial, East Texas Salt Water 
Association; F. W. Jessen, Humble Oil 
and Refining Company; F. W. Rol- 
shausen, Humble Oil and Refining 
Company; F. M. Bullard, University of 








Texas; Paul Weaver, Gulf Oil Corpo- 
ration; W. N. White, United States 
Geological Survey; Fred Barclay, Uni- 
versity of Texas; Harry Power, Uni- 
versity of Texas; I. W. Alcorn, Pure 
Oil Company; R. W. Erwin, Salt 
Water Control, Inc., and J. M. Bugbee, 
National Lead Company. 

In addition to the program of papers 
and discussion, it is planned to have a 
noon luncheon with an illustrated lec- 
ture by Dr. Fred Bullard on the new 
active volcano in Mexico and a smoker 
in the evening with appropriate enter- 
tainment. 





AMERICAN 
FullRollez BEARINGS 





AMERICAN FULL ROLLER BEAR- 
INGS are engineered to give super bear- 
ing performance in the most ponderous, 
powerful equipment, required for extra 
heavy-duty service. Specifically built to 
withstand terrific strains and stresses, 
AMERICAN FULL ROLLER BEAR- 
INGS function smoothly, flawlessly 
under the most gruelling service con- 
ditions. Rugged durability and long 
life—often outlasting the equipment 
itself—plus continuous, trouble-free 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


performance, have established their 
leadership under all conditions requir- 
ing bearings capable of withstanding 
brutal punishment and abuse. Once 
adopted, no equipment manufacturer 
has ever had to switch from 
AMERICANS. 


Specify AMERICANS in your next 
full-roller application. AMERICAN 
specialized engineering experience is 
at your service. 






AMERICAN 





Heavy-Duty ROLLER BEARINGS 
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Brown Instrument Workers Honored 
Workers and officials of the Brown Instrument Company, 

division of Minneapolis-Honeywell Regulator Company, Phil- 

adelphia, Pennsylvania, have been cited for ‘‘outstanding pro- 
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Left to right: Capt. Roy W. Bruner, United States Navy; Joseph Abbott, 
president of Local 116, U. E.R. and M. W. of A.; Lieut. Col. Robert Allen, 
United States Army, and E. B. Evieth, vice president and general manager 
of the Brown Instrument Company. 
duction of war material,”’ and have received the Army-Navy 
“E” Award at the direction of Under-Secretary of the Navy 
James Forrestal. The award represents recognition of the 
company’s record in the making of war equipment and ma- 
terials, involving the production of instruments for metal- 
working, chemical and process, oil, food, and textile industries. 
The program was highlighted by a broadcast of the event 
when the over Station KYW. After introductory remarks by L. Morton 
GUIBERSON Morley, vice president and general manager of the Brown 
TUBING STRIPPER Instrument Company, Capt. Roy W. Bruner, United States 
Se en tn tals Navy, presented the award, together with the “E” ensign. 
- E. B. Evleth, vice president and general manager, and Joseph 
Dirty tubing jobs have no place Abbott, president of Local 116, U. E. R. and M. W. of A., 
in wartime production. They accepted the award. Richard P. Brown, chairman of the board, 
waste oil and gas and impose a made the acceptance address. Presentation of the Army-Navy 
neediess hazard on the men. “E” lapel insignia was made by Lt. Col. Robert G. Allen, U. S. 
_.. The GUIBERSON TUBING Army, and Harry N. Kuhns, co-chairman of the labor- 
STRIPPER eliminates dirty tub- management committee, accepted the pins. 
ing jobs. When pulling tubing, ° e 
it strips the surface clean Standard Oil Promotions 
of oil and paraffin. When 
running in, it prevents gas 
from leaking by ...A 
wartime conservation 
measure . . . Write, or 
consult your Composite 
Catalog. 





THE GUIBERSON CORPORATION 
DALLAS, TEXAS 
Export Representotive: |. FRANK BROWN 
30 Rockefeller, Plaza, New York City 
Colif. Distributor: W. R. GUIBERSON CO. 
723 East Gage Ave., Los Angeles, Calif, 





Now supplying critical materials to the 
Army pir ened rear J. R. CARRINGER H. G. BURKS, JR. J. W. CONNOLLY 
: ¥ (Conway Studios, Inc.) 


J. R. Carringer has been elected a vice president of Standard 
Oil Company of New Jersey (Del.), major operating subsid- 
iary of Standard Oil Company (New Jersey). He continues 
also as general manager of manufacturing operations. At the 
same time J. W. Connolly, who has been coordinator of mar- 
keting divisions, and Harry G. Burks, Jr., assistant to President 
Chester F. Smith of the operating company, were made di- 
rectors. 


LIFE EXTENSION SERVICE FOR OIL WELLS Carringer has spent his entire business career of 40 years 
with Standard Oil. He came up through the refining business, 
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having started in the tank car repair 
shop at Whiting, Indiana, in 1903. He 
moved to the Bayway, New Jersey, re- 
finery in 1918 as assistant general super- 
intendent, and became manager of the 
refinery in 1926. He was promoted to 
assistant general manager of the three 
New Jersey plants in 1936 and became 
a director of the ‘““Delaware company,” 
as the operating unit is familiarly 
known, four years later. 

Connolly, who joined the Standard 
organization in 1933 as fuel oil sales 
manager, has been 27 years in the oil 
business, having started with the Mex- 
ican Petroleum Corporation in 1916. In 
addition to his other duties, he has been 
responsible for sales to the Army and 
Navy. 

Dr. Burks joined Standard as chemi- 
cal engineer in 1924 after his gradua- 
tion from the University of Virginia and 
Massachusetts Institute of Technology. 
He was made manager of the technical 
service division of the operating unit in 
1936, as well as technical adviser to the 
vice president in charge of manufactur- 
ing. In 1940 he became assistant to the 
president of the Delaware company. 


Le Roi Company 
Receives "E Award 

Taking its rank among other com- 
panies who have been thus honored, Le 
Roi Company, Milwaukee, Wisconsin, 
was given the Army-Navy “E” award 
at a ceremony held at the main plant 
recently. 

The award of the burgee to the men 
and women of Le Roi Company was 
made by Brigadier General Raymond 
A. Fowler, assistant chief of engineers, 
U. S. Army. The “E” emblems were 
presented to the employees by Com- 
mander H. O. Lord, assistant superin- 
tending engineer, Area V, Chicago, 
Illinois. 

Other participants in the program in- 
cluded C. W. Pendock, president of Le 
Roi Company, who accepted the banner 
in behalf of the employees; Anthony 
Bieniewski, co-chairman of the labor- 
management war production drive 
committee, who accepted the “‘E” pins 
for the employees; Leon F. Foley, master 
of ceremonies, and Lt. Col. the Rev- 
erend Gustav Stearns, chaplain, U. S. 
Veterans Administration, who pro- 
nounced the invocation. 

The individual emblems were pinned 
on the token recipients by Second Lieu- 
tenant Leo E. Svitavsky, of the infan- 
try, who was wounded in the battle for 
Hill 609 in Tunisia. He presented pins 
to Antoinetta Roosink, the woman em- 
ployee with the longest record of serv- 
ice; Idele Yandry, who was the first 
woman to be employed as a shop pro- 
duction worker; Wesley Schaefer, plant 
engineer, who has been with the com- 
pany longer than any other male office 
employee, and Anthony Bieniewski. 

After his part in the ceremony, Lt. 





Leo Svitavsky told . 
of the role that Le 
Roi compressors 
have played in the 
battle of Africa. He 
told of compressors 
that he had seen on 9 
the almost impossi- || 
ble road projects 
through the moun- 
tainous country of 
North Africa, 
which were com- 
pleted under the 
most severe condi- 
tions ever encoun- 
tered by men or 
machines. 

















SAVES CRITICAL MATERIALS 


THOMPSON SHALE SEPARATOR 
AND SAMPLE MACHINE 









Thoroughly reconditions 
2 drilling mud... eliminates 
destructive abrasives...saves and 
protects critical drilling equip- 
ment and materials. Operates en- 
tirely from flow of mud, thus 
costing not one extra cent for 
motivating power. SAMPLE 
MACHINE provides true foot 
by foot cuttings—a boon to 
geologists. Guaranteed to give 
satisfactory performance! 


Manufactured by 


THOMPSON TOOL CO., INC. 


Sold Through Supply Stores T 
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‘C} Phone 3521 oh ce al etd SE -> 401 (Cc 
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CUS 


Units for Refinery 
Applications * *« * 


i - YOUNG Quad Atmos- 
Lay f 


pheric Cooling and Con- 
densing Towers for large 
ites 3 








capacity vapor and gaso- 
line and vapor mixture 
condensing; engine and 
compressor jacket water 
and lube oil cooling, and 
for gas cooling. 


AU Tiel ding Vedat 


YOUNG Full-Flow jacket 
water, lube oil and com- 
pressed gas cooler and vapor 
condenser for installations 
with smaller capacities. 


In the many refinery processes for the production of 100 
octane gasoline, butane, the light hydrocarbon gases and 
other petroleum products, YOUNG Quad Atmospheric 
cooling and condensing towers are used for condensing 
vapors and cooling liquids and gases to approximate atmos- 
pheric temperatyres. These YOUNG radiator type Coolers 
and Condensers utilize no cooling water and no spray 
pumps, thereby cutting installation and operating costs. 
YOUNG equipment is engineered for maximum efficiency 
and trouble-free operation. There is no obligation for con- 
sultation with YOUNG engineers on your specific prob- 
lems. Write for complete information. 


YOUNG RADIATOR CO., Dept. 283-K, RACINE, WIS.,U.S.A. 
Mid-Continent Distributor —The Happy Co., Tulsa, Okla. 
Pacific Coast Distributor —A. R. Flournoy, Bell, Calif. 
Evaporative coolers can also be 


f used as complete cooling units. 


Buy Bonds—Produce More— 
Salvage Scrap—Win the War 


Temperatures below the ambient 
dry bulb can be maintained with 
Quad Atmospheric cooling tow- 
ers supplemented by YOUNG 
tube bundle and shell heat ex- 
changers or YOUNG evapora- 
tive coolers and condensers. 









HEAT TRANSFER PRODUCTS 
OIL COOLERS » CAS, CASOLINE, DIESEL ENGINE COOLING RADIATORS 
*INTERCOOLERS*HEAT EXCHANGERS- ENGINE JACKET WATER COOL 
ERS * UNIT HEATERS » CONVECTORS + CONDENSORS « EVAPORATORS 


» AIR COND&ZIONING UNITS +» HEATING COILS « COOLING COILS 
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| Synthetic Rubber "Wallpaper" 


Seals Underground Tanks 


Designed to help offset a shortage of steel plate, mammoth 


underground concrete fuel storage tanks, similar to that 


shown in the accompanying photograph, have recently been 
installed by the United States Navy in continental U. S. and 
at strategic overseas bases. Placed underground to afford ade- 





Underground concrete storage tank lined with thiokol 


quate protection against bombing attacks, construction of 
the tanks was expedited through the use of thiokol synthetic 
rubber. 


Early in 1940, the Navy’s Bureau of Yards and Docks, fore- 
seeing a shortage of steel plate, began to investigate the prac- 
ticability of using concrete storage tanks to meet the increased 
demand for fuel storage facilities. Although the heavy fuels 
presented no problem, light fuels such as Diesel oil and avia- 
tion gasoline tended to seep through the pores of the concrete. 
High octane gasoline, moreover, suffered a serious drop in 
octane rating and formed a sticky gum when exposed to the 
alkaline present in the concrete. Intensive research on the part 
of the Thiokol Corporation, Trenton, New Jersey, resulted in 
a lining that, when applied to the concrete sidewalls, floors, 
and columns of the tank, not only protected the octane rating 
of the gasoline but formed a container that remained leakproof 
even when the concrete wall cracked due to stresses, ground 
shifts or temperature changes. 


Known as Thiokol FA, the materiai has long been used in 
the fabrication of hose and other solvent-resistant specialty 


products. Applying the thiokol lining resembles the hanging 
of wallpaper. 





A.P.I. Chapter Meets 


The regular meeting of the San Joaquin Valley Chapter 
of the American Petroleum Institute was held at the El Tejon 
Hotel, Bakersfield, on September 21, with 115 members and 
guests present. George Suman presided. 

Papers presented were: 


“Hydraulic Pumping, Its Development and Application,” 
by W. F. “Pete” Slater, Kobe Incorporated. 

“The Application of Radioactivity Logging in the San 
Joaquin Valley,” by W. E. “Woody” Woodruff, Lane-Wells 
Company. 

“Cannon on Wings,” sound motion picture, was presented 
by courtesy of Bell Aircraft Corporation, Buffalo, New York. 


The next meeting is to-be held in Taft on November 16, 
1943, at which there is to be an election of officers. 
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WALLAGE-ROSE 


HOUSTON 


910 NAGLE STREET 
P. O. BOX 2095 
PHONE C-7385 


@ YOUNGSTOWN SHEET & 
TUBE CO. 
Pipe 
@ WM. POWELL CO. 
Powell Valves 
@ TAYLOR FORGE & PIPE 
WORKS 
F. S. Flanges-—Seamless 
Welding Fittings 
@ STEWART R. BROWNE & CO. 
Gaskets and Packing 
@ CLAYTON MARK & CO. 
F. S. “Petro,” “Hydro,” 
“Mark” Unions 
@ JOHNS-MANVILLE CORP. 
Packing 
@® NEW YORK RUBBER CORP. 
Mechanical Rubber Goods 


Leather Belting 


SONS CO. 


Bolts and Nuts 








® STOCKHAM PIPE FITTINGS CO. 
C. I. and M. I. Fittings 

@ BETHLEHEM STEEL CO. 
Galvanized Sheets, Nails 
and Wire Rope 

@ REPUBLIC STEEL CORP. 
Rar Iron, Angles, Shapes 

@ HENRY G. THOMPSON & 


Milford Hand, Power, 
Band Saw Blades 


@ VULCAN RIVET & BOLT CO. 


@ GREENE, TWEED & CO. 
Paimetto Packing 


HOSKINS C0. 


BEAUMONT 
1365 CROCKETT ST. 
P. ©. BOX 2071 
PHONE 5001 


distributors for: 


@ PAGE BELTING CO. 


@ j.H. WILLIAMS & CO. 
Wrenches, Tongs, Pipe Vises 
@ MORSE TWIST DRILL & MACHINE 
co. 
Reamers, Drills, Taps, Cutters 
® RIDGE TOOL CO. 
Wrenches, Pipe Cutters, Vises 
® CRESCENT TOOL CO. 
Wrenches, Pliers, Screw 
Drivers, Punches, Chisels 
® CLOVER MANUFACTURING CO. 
Abrasive Materials 
® TOLEDO PIPE THREADING 
MACHINE CO. 
Pipe Dies, and Threading 
Machines 
® THE DUFF-NORTON MFG. CO. 
Jacks 


complete line of industrial equipment 








RECORDING 
GRAVITOMETER 








The improved AC-ME 
Recording Gravitometer 
will accurately record the 
changing gravity of gas and 
Automatically corrects for 
variation in barometric 
pressure and temperature. 
Simple in construction and 
in operation—it contains 
no complicated rotating 
parts. Requires only mini- 
mum of maintenance. 

The record is visible 
while the instrument is 
Operating and the chart is 

anged without exposing 
the main part of the instru- 
ment. 


THE REFINERY 









GAS GRAVITY 


Gives dependable and accurate results on Wet Gas, Dry 
Natural Gas and Artificial Gas. The AC-ME Specific 
Gravity Gas Balance is designed for efficient use in the 
Laboratory, Plant or Field. Features: Externally oper- 
ated locking device; Spring suspension and Nonbreak- 
able windows. Delivered complete mounted on a 
hardwood base board. 


Write for Catalog 26-A 


SUPPLY CO. 


Main Office and Plant 


621 E. 4th Street 
sTaclsle aM @haila- 


1309 Capitol Ave. 
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Houston, Texas 
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The Petroleum Engineer Opens New Office 


The Petroleum Engineer has established new business and 
editorial offices at 52 Vanderbilt, New York City. The tele- 
phone number is Murray Hill 4-1880. Roger Motheral, New 
York advertising representative, will make his headquarters 
there and later an editor for the east coast will join the New 


York office staff. 


The Petroleum Engineer now has offices in three cities: the 
home office in Dallas, Texas, and outside offices in Chicago and 
New York. Editorial and advertising staff members are also 
stationed in Los Angeles, California. 








SEISMOGRAPH 
FOR SALE 


Latest type eight trace automatic seismograph, designed for 
extension to 15 traces. Proven by three recent discoveries. 
Complete with detectors, cables, trucks, good rubber, drill 
rig, vacuum water trucks, surveying equipment and all acces- 
sories needed for field service. Priced to sell. Offered only as 
complete unit, 


BOX 24, THE PETROLEUM ENGINEER 
Allen Building Dallas, Texas 





The World's Best Leak Preventer 
Is Still Available to You 


G Since the start of the war, 
; many users have switched 
away from old fashioned 
“thread dopes’’ and tried 
RECTORSEAL for the first 
time. They have found that 
this modern compound is so 
far superior to what they had 
been using that they swear 
they’ll never use anything else. 

Ships, tanks, and other di- 
rect war uses continue to take 
a large proportion of our 
capacity. 

Despite these added uses of RECTORSEAL, your coopera- 
tion in furnishing us proper priority and end use information 
has enabled us to maintain adequate stocks, and to make 
immediate shipments on all oil industry requirements. 
Whether you need one-half pint or 100 gallons, you can 
count on our furnishing it promptly for the all important use 
of drilling and maintaining oil properties. 

Protect your properties by using RECTORSEAL on all 
threaded connections—save every drop of oil and every foot 
of gas! 

Buy it from your Supply Store. 





RECTOR WELL EQUIPMENT CO., INC. 
Fort Worth National Bank Bidg., Fort Worth, Texas 
Export: Lucey Export Corp., Woolworth Bidg., N.Y.C. 
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TRADE LITERATURE 


What to Write For 











McALEAR MANUFACTURING CoMPANY, 1909 South West- 
ern Avenue, Chicago, Illinois, will send upon request bulletins 
and catalog on pressure valves and fluid transport controls. 
McAlear precision controls regulate pressure, flow and liquid 
level, and temperature. 


DESCRIBED AND ILLUSTRATED in Catalog 78 are Lunken- 
heimer valves, boiler mountings, lubricating devices and kin- 
dred products. Copies are sent upon request to The Lunken- 
heimer Company, Cincinnati 14, Ohio. 

“STEAM ATOMIZING O1L BURNERS AND AUXILIARY EQurp- 
MENT” is the name of 16-page Bulletin 21, released by 
National Airoil Burner Company, Inc., 1284 East Sedgley 
Avenue, Philadelphia 34, Pennsylvania. Burners and equipment 
are well illustrated and described in detail. Copies are available. 


FULL INFORMATION on the use of Aldrich “Kosmos” porce- 
lain pump plungers is contained in Data Sheet 57-2. Applicable 
to Aldrich or any make of reciprocating pump, *““Kosmos” 
plungers have been proved by 25 years service, it is stated. 
For a copy of the data sheet write The Aldrich Pump Com- 
pany, Allentown, Pennsylvania. 


Just RELEASED and available upon request is Technical Bul- 
letin No. 6-D on “Properties of Carbon and Alloy Steel Tub- 
ing for High Temperature-High Pressure Service.” Containing 
157 pages of technical data, the volume is published by The 
Babcock and Wilcox Tube Company, Beaver Falls, Pa. 

THe REFINERY SuPPLY COMPANY, 621 East Fourth Street, 
Tulsa, Oklahoma, will send upon request Catalog 26-A, which 
includes data on the AC-ME specific gravity gas balance. De- 
signed for efficient use in the laboratory, plant or field, the 
AC-ME has several special features. 


AN INGENIOUS COMPRESSOR CALCULATOR, designed to save 
critical time in computing compressor requirements or in esti- 
mating the performance of present compressor units, has been 
prepared by The Cooper-Bessemer Corporation, Mount Ver- 
non, Ohio, who is offering it to engineering and operating 
executives. Pocket size and of slide rule design, the Compressor 
Selector has proved very useful. 


Tuse Turns, INnc., Louisville, Kentucky, has prepared a 
helpful catalog and data book, No. III, on installation of pip- 
ing with Tube-Turn fittings, which is said to be 50 to 75 
percent faster. Free copies of No. III are available. 


LUFKIN OIL GAUGING STEEL TAPES are the subject of Cata- 
log No. 12, prepared by Lufkin Rule Company, Saginaw, 
Michigan. There are a variety of kinds described, one for every 
need. Copies of the booklet are sent to those requesting them. 


BULLETIN 43-24 illustrates and describes the many features 
of Vickers hydraulic pumping units. A copy will be sent to 
those who write for one to Vickers, Inc., 1478 Oakman Boule- 
vard, Detroit, Michigan. The booklet points out that Vickers 


pumping units save manpower by operating with a minimum 
of maintenance. 





E. R. Smith Completes South American Trip 


Elmer R. Smith, export engineering representative of Lane- 
Wells Company of Los Angeles, California, has completed an 
extended trip through South American oil fields. His trip 
covered Peru, Venezuela, Columbia, Trinidad, and Mexico, and 
was made in the interest of Lane-Wells’ South American oil 
field operations and associated activities. 
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“Most Complete Line of Tongs 
in the World” 


* Lu D LOW * Selections from the 



























WRITE FOR 
CATALOG NO. 50 








28 TYPES 


A TYPE FOR EVERY PURPOSE 


290 SIZES 


A SIZE FOR EVERY REQUIREMENT 





ON THE JOB 


Throughout the oil industry, Ludlow Valves 
are doing the jobs expected of them, year in 
and year out...controlling 300,000 gallons of 
rushing oil, like the he-man valve pictured 
above, or handling smaller tasks where smooth- 
ness of action and precision control are of prime 
importance. 





PETOL STABBING TONGS 





PETOL PIPE TONGS 


Millions of Americans depend on the great 
daily flow of oil, and Ludlow Valves help keep 
it moving to them. Oil men everywhere look 
to these famous valves for smooth, sure con- 
trol, and those features of construction and 
service which are the answer to any valve 
problem. Before you buy your next valve, see 
what Ludlow has to offer. Write for our latest 
catalog. 















PETOL WELDING TONGS 





THE LUDLOW VALVE MFG. CO., INC. 
TROY, NEW YORK 


v-19 


Construction Features: Self-releasing 30° angle wedges and 
free-floating gates, self-adjusting to seats, afford smooth, 
trouble-free performance, long service. Rings are cleaned 
throughout stroke action. Gates are wedge-locked di- 
rectly opposite ports and completely unwedged before 
raising. Ample tolerances provide easy action. Simple 
construction permits easy replacement of parts. 


TITAN REVERSIBLE CHAIN TONGS 
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EXPORT: 74 Trinity Place, New York, N. Y. 
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flix-Cooled. 


If you are interested in engines . . . either ‘‘on the board” for 
post-war equipment, or ‘‘on the job” for immediate applications 

. you can’t go far wrong if you include Wisconsin air-cooled 
engines in your specifications. 


The Model VE-4, dimensionally illustrated above, is a typical 
example of the extremely compact power packages that carry 
the Wisconsin name plate. This 4-cylinder V-type engine delivers 
22 hp. at 2600 rpm. Other Wisconsin air-cooled engine sizes run 
from 1 hp. to31 hp. Get our literature and check 
for Size and Power on your equipment. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE, WISCONSIN, U. S. A. 


SALES CO. 
S10 ATLAS BLOG. TULSA, OKLA. 
MM BLOG HOUSTON, TEXAS 
OWL FiELD DISTRIBUTOR FOR 
WISCONSIN ENGINES AND 
ALL TYPES OF UTILITY UNITS 











BOLTS, STUDS, NUTS 
of high strength, heat-treated alloy steels, corrosion 
and heat resistant alloys, non-ferrous metals and car- 
bon steels for refineries, natural gasoline plants and 


manufacturers of refinery and oil field equipment. 


a Is °o 
VICTOR Heat-Treated alloy steel STUDS 
for flanged fittings and valves. 


Write for complete Catalog! 


VICTOR PROUDGCTIS CORP. 
2643 Belmont Ave, Chicago, Ill. 








FITTINGS DIVISION 


- LADISH DROP FORGE to. 
CUDAHY [MESVARKEe] WISCONSIN 








MEETINGS 


’ American Gas Association, Annual Meeting—October 26, 27, and 28, 
Jefferson Hotel, St. Louis, Missouri. 











Independent Petroleum Association of American, Annual Meeting—Octo- 
ber 25, 26, and 27, Fort Worth, Texas. 


California Natural Gasoline Association, Monthly Meeting—November 4, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, Cali- 
fornia. 


Society of Automotive Engineers National Fuels and Lubricants Meet- 
ing—November 4 and 5, Mayo Hotel, Tulsa, Oklahoma. 


National Stripper Well Association, Annual Meeting—October 25, Black- 
stone Hotel, Fort Worth, Texas. 


Mid-Continent Oil and Gas Association, Lovisiana-Arkansas Division— 
October 29, Slattery Building, Shreveport, Lovisiana. 


American Petroleum Institute, Annual Meeting—November 8, 9, 10, and 
11, Palmer House, Chicago, Illinois. 


Exposition of Chemical Industries—December 6, 7, 8, 9, 10, and 11, 
Madison Square Garden, New York City. 


Petroleum Industry Electrical Association and the Petroleum Electric 
Supply Association—Last week in April, 1944, Dallas, Texas. 





"Jack" Howard Passes 


John Harold Howard, vice president and general manager 


_ of Globe Oil Tools Company, Los Nietos, California, passed 





away at his home in Whittier, California, 
September 20. 

Howard was born in Tomah, Wisconsin, 
and became connected with the Globe Oil 
Tools Company as production manager in 
1930; being advanced to his last position 
of vice president and general manager in 
1934. Previous to his connection with 
Globe he had been identified for a number 
of years with the General Petroleum Cor- 
poration, and the W-K-W Company. 

He leaves his widow, Mrs. Heloise How- 
JOHN H. HOWARD ard; two sons, and one daughter. 








Correction 


On page 88 of the September issue of The Petroleum Engi- 
neer, the picture caption reading “Hortonspheroid tank for 
storage of butadiene” should have read ““Hortonsphere tank 
for storage of butadiene.” 











WE WOULD LIKE TO BUY 
secondhand, subject to inspec- 
tion, one (1) 300 H.P. Clark Type 
RA-3, Gas Compressor, with or 
without cylinders. 


GODFREY L. CABOT, Inc. 


77 Franklin Street 








Boston, Massachusetts 
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